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MpoAoyog

Ol TapoUOEG ONUELWOELC KOAUTITOUV O ONUOVTIKO PBabud Bfpata mou Amrtovtal TG
TeXVoAoylag Twv SIKTUWV uTtoAoylotwy. O TPOMog Mapouciaong TwY OXETIKWY TANPodopLWY
Baoiletal otnv otopikn €€EALEN NG Slaolvdeong twv SIKTUWV gupelag MePLOXG, OMWG
TPOEKUPE WE OVAYKN YL TO SLOUOLPACHO TIOPWVY KoL TEALKA XPNOLUOTIOLEITOL OTH CNUEPLVN
dopn tou Aladiktuou. H avaykn auth Kol To YeVLKO TpoBAnua tng Stacuvdeong odnyolv o€
pwa Aoyiwkr) Siaipeon oe ave€aptnta aAAnAotpododotolpeva emimeda, yvwotad Kol wg
povtéha TCP/IP kat OSI. H aAAnlouxia twv evotAtwv Sopeital pe PBOOLKO KOPUO TN
SLOOTPWUATWON TWV HOVIEAWV aUTWV KOAUTTOVTAG T Baolkd B£pata Tng TeEXVoAoyiag
SIKTUWV Tou avtiuetwrnilovtol os KABe emninedo. AvtioTolya Ta MEPLEXOUEVA TWV EVOTATWV
TPAYUATEVOVTAL TEXVOAOYLKA TPOBAALOTA TIOU QVTLUETWTIOTNKAV KOTA TNV €EEALKTIKN
Topela TWV SIKTUWV OE TOTILKO Kal EUPUTEPO £MIMeSO, EMTPEMOVTAG TNV TTPOCEYYLON KABE
Bepatikng evotntag pe dadopeg dLdakTIkEG nebddouc. Itoxog elval va obel pla Baoikn
Kol OAOKANPWHEVN ELKOVOL OTO HaBNTN yLla tn dopr Katl Asttoupyla Twv SIKTUWV £T0L WOTE Va
TOV TIPOETOLUAOEL EMAYYEAUATIKA, OUVOEOVTOC TO YVWOTLKO QVTLIKEIMEVO UE TNV Oyopd
epyaoiog, kKaBwg Kal pe TIG e€eAEELC OTIC CUYXPOVEG TEXVOAOYIEC ETUKOLVWVLWY. OL EVOTNTEG
KOAUTITOUV TO Bewpntikd PEPOC TOU KABe emumédou Kal mpoteivovtal BewpnTlKEG Kal
E£PYAOTNPLAKEC SPACTNPLOTNTEG, TIOU UMOPEL 0 EKMALSEUTIKOG va UAOTIOLROEL oTa TAaiota
TOU poBnuatoc. AuTEC oL SpacTNPLOTNTEG UMTOPOUV VA OITOTEAECOUV EVAUCHO YLOL LEAETN
BaBUTepwV gvvoLwY Kal UAOTIONON TPAYHOTIKWY oevapiwv ota {nTAHata Aeltoupylog Twv

Situwv umoloylotwy, 6oo s€ehiooetal n Stepeuvntikn Sladikaaoia.

AT toug Zuyypadeig



KedpdaAawo 1o

BAZIKEZ ENNOIEZ APXITEKTONIKHZ KAI AIAZYNAEZHZ
AIKTYQN

Elcaywyn

Ta mpoidovta TNG olyxpovng Ttexvoloyiog, oAoéva Kol TIEPLOCOTEPO EVOWHATWVOUV
Aettoupyleg Tou amattolV tv aAAnAoouvSeaor) Toug. H Xprion UMOAOYLOTIKWY GUGTNHATWY,
QKOUN KOL Of OUYKAAUUUEVN popdr, Omwg “€€umvec” ouoKeUEG, €Xel yevikeuBel Kol
npoodEpel MOAMEG Suvatotnteg Stacuvdeong. Tautoxpova e€aptatal amo TG SuvatoTnTES
S1000v8E0NC TWV CUCKEUWV. AKOUN, N XPNon tou ALaSIKTUOU £XEL ELOXWPINOEL OE UEYAAO
BaBud otnv KABnUEPWOTNTA TWV ATOHWV. H Kotovonon twv apXwv Asltoupylog Ttwv
SIkTOWV amoteAel BepeAlwdn yvwaon ywo v evacxoAnon, Slaitepa, PE AVIIKEIPHEVO TOU
XWPOU TNG MANPODOPLKNG.

Awdaktikol Ztoxol
Me tnv oAokAnpwon tou 1°° kedpalaiou ol pabntéc Oa mpémel va eival os Bon va:

® JSlakpivouv TN SLOCTPWHATWHEVN APXLTEKTOVIKY £VOC AIKTUOU YTTOAOYLOTWVY Kal va
TEPLYPAPOUV CUVOTITIKA TN AELlTOUpYia KABE emuméSou

® KATATACOOUV KABe UALKO 1 AoylopLkO Ttou SLKTUOU OTo avtioTolyo eminedo oTO
ormolo Aeltoupyolv

® SLAaTUTIWVOUV TNV €vvola TNG eVOUAGKWONG

ASaktikéG Evotnteg

1.1 Oplopog Siktvou.

1.2 Entineda povtéhou avadopdg OSI (1SO), enineda povrédou TCP/IP (DARPA) kat n
avTLoTOoLYla TOUG.

1.3 EvBuldkwon.

1.1 Oplopuadg Siktvou

Siktuo to [6iktio] 040 : 1. moAUmAoko cuviB. cUUMAEyUA Ao YpaupEG | aywyoUg tou
Slactaupwvovtal PE TPOMO TOU MOLAleL pe Siytv:
Juykowvwviako ~ / 0b8tko, atbnpodpoutko, akTomAoiko,
QEPOMOPIKO  ~, TO O©UVOAO Twv O6pouwv, Twv
oLONPOSPOULKWV YPAUUWY Kal Twv BaAdoolwv Kat
evoépiwv odwv mou ouvdéouv Toug Slddopoug
TOMOUG MeTafU Toug. ~ Ubpeuonc / apbeutikd /
QITOXETEUTIKO / NAEKTPLKO / THAEQPWVIKO ~, TO GUVOAO
TWV CWANVWOEWVY KOL TWV 0ywYWwV TIoU £EKLVOUV amo
HLO. KeEVTPLKA povada kot pe Stakladwoelg dptavouv
OTOUG KOTAVOAWTEG. Padlo@wvikd / TNAEOMTIKO =,
cvotnua  amd padlodwvikouc 1 TNAEOMTIKOUG
otaBpoug mou ouvdéovtal UETAEU TOUG, WOTE Vo
EKTTEUTIOUV  TAUTOXpova To (610 mpoypappa. ||
(mMAnpod.) ~ (nAektpovikwv umoAoyilotwv), TPOTMOG
Ewova 1.1.a: Aiktu(o) oUVSEONG UTOAOYLOTWY, WOTE VA EMLKOLVWVOUV

MHeTagL toue. || (mMAnpod.) to ivtepvet. 2. clvolo amod
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MPOCWTOL | QTMO EMIXEIPNOELC TIOU ouvepyalovtal He pia oxéon oAAnAe€aptnong: H
ETUXEIPNON LOG EXEL ™ EUTTOPLKWY QVTUTPOCWTTWY. EUTTOPLKkO ~. || cUVOAO amod MPOcWMA e
peyaheg Slacuvdéoelg, mou Spouv mapdvopa N puoTkd: Efapdpwidnke ~ kakomolwv /
EUTTOPWV VAPKWTIKWYV / KaTaokOrwy. [Ae€wo Tplavtadulhidn]

[AOy. < apy. diktuov (8¢ oto Siytu) onud. yalA. réseau & ayyA. net]

Mnyn:_http://www.greek-
language.gr/greekLang/modern greek/tools/lexica/search.html?lg=86iktuo&dq=

JUVENWG, éva Siktuo
omoloudnmote tomou
amaptiletal and Suo Pootkd
SoLKA oTolyEla, TOUG KOUBOUG
KOl TIG YPOUMEG TIOU EVWVOUV
TOUG KOUBouUG Kol
npoodlopiletal and 1o &ldog
Touc. Etol 6tav ot koppol eival
UTOAOYLOTEG KOl OL YPOAUUEC
elval puowka péca petadoong
OMw¢ KoAwdLa, yapaktnpiletal
w¢ Siktuo umoAoylotwv. Me

Tov 0po “unoloylotng”
ewoeitat  kdBe  Pnolakog
NAEKTPOVLKOC UTTOAOYLOTAG Ewova 1.1.B: TomoAoyieg Siktuwv

VEVIKAG xpriong, mepidepelakn
oUOKeUn umoAoylotr | cuokeun Slakivnong dedopévwy / mMAnpodopuwv n omoia £xeL TN
Suvatotnta Stacuvdeong oe Siktuo.

Mevika éva 8iktuo umoAoylotwy N thAemAnpodopikng elval éva cUOTNUA EMLKOVWVLWY TO
omolo SLaBETEL CUOKEUEC TNAETIKOWVWVLWY, TNAETILKOLVWVLAKOUG KOUBOUG KaBw¢ Kot GuoLKA
uéoa téAevong tng mAnpodopiag.

H popdn olvdeong petalt Twv KOPPBwY evog Siktiou ovopdletol ToroAoyia Siktuou.
Ye éva Siktuo TNAEMANPodOPLKNC CUVAVTAUE OUOTNPOUG KAVOVEG Kol TIPOTUTIA TTOU SLEMOUV
TO TNAEMIKOWWVLIAKO TUAMA KoL TNV UAomoinon tou UAWoU pépoug Kabwg emiong Kot

KOVOVEC OUVOMWAlOG HeTOEU Twv UTIOAOYLOTWY OL omoiol ovopdlovtal MPwTOKOAAQ
EMKOVWVIAG.

MpwtékoAAo emikovwviag ival Eva cUVOAO Kovovwy, TIou €xouv cupdwvnBel amod ta duo
EMIKOLVWVOUVTA HEPN Kal EEUTINPETOUV TN LETAEL TOUC aviallayn TANPodopLwV..

1.2 Enineda povtédou avagopag OSI (1SO), enineda poviédouv TCP/IP
(DARPA) KkaL n avtiotoLyio Toug

H Siktuwon, amnod to péco petadoong (KaAwdilo) kot tTnv SikTtuakn Stacuvdeon UEXPL TO
npoypoppa-epapuoyn, sival pia apketd MoAUTAoKN Stadikacia.

Mo tnv vAonoinon pag SIKTuakng epappoyng n omola mapEXeTaL amod Evav UTIOAOYLOTH O€

£€vav aAAov, EeKVWVTOG Ao To UNdEV, TPETEL

e va grwvondel évag TPOMoC avanopdotaons Twv dedopévwv/nAnpodoplwv LE TN
Hopdn, cuvnBwe, NAEKTPLKWV 1 OMTIKWV CNUATWY,

® VO KOTOOKEUNOTOUV LOLlaitepe SIKTUOKEG SLaouVSETELS Kal KaAwdia, Ta omoia Ba
GUVSEO0OUV TOUC UTTOAOYLOTEG ETOEY TOUG

[ 8]
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e va emvonBel kal va ulomolnBel o tpOmMog €VpeonG MG SLASPOMNG LECW TNG
omolag Ba tafbéPouv oL MANpodople¢ HEXPL TOV TEAIKO TPOOPLOPO KOl va
anokatactadei n emKowvwvia ano akpo os AKpo.

‘ETol, TO £pyo TNC SIKTUWONG SLAOTIACTNKE OE EMUEPOUC AELTOUPYIEG OL OToleg umopolv va
uAomolnBolv avefaptnta, MopEXOVTAG KAl EVOANAKTIKEG ETUAOYEG AVAAOYQ LE TLG OVAYKEG.

ME Tn OTPWLATOMOLNKEVN OPXLTEKTOVLKI] TIETUXOLIVOULLE

e AlOXwPLOPO TOU TPOPANUATOC TNG EMIKOWVWVIAC O ULKPOTEPO KOL TILO £UKOAQ
Slaxelplopa mpoBAnpata
e EUKOAN mpooBnkn, aAlayn 1 BeAtiwon umnpeouwy, adol oL amattolUeVeC AANAYEG
nieplopilovral og £vo CUYKEKPLUEVO eTimedo.
O otoyxoc eival n amokpuPn Twv AEMTOUEPELWY TOU UAKOU Tou Olktuou Silvovtag tn
SuvVaTOTNTA OTOUG UTIOAOYLOTEG KOl OTLG £DAPHOYEC TOUC VO ETIKOWVWVOUV HETAED TOUC
avefaptnta amno Ti¢ GUOIKES SIKTUAKEG TOUC OUVOEDELG.

‘Etol StapopdwOnke to povteho avadopdg (Reference Model) yia tn Atacuvdeon AVOLKTWV
Zuotnuatwy (Open Systems Interconnection - OSI) amno tov AeBvr) Opyaviopod Tunonoinong
(International Organization for Standardization - 1SO) mou mpodiaypadel enta (7)
oTpwpaTo-enineda (seven layers) Ta omola UAOTIOLOUV OUYKEKPLUEVEG AELTOUPYLEG WOTE va
elvar epkt) n Slaclvvdeon SLAPOPETIKWY UMOAOYLOTIKWY OUCTNHATWVY £dOoov ota
avtiotolya enineda XpnoLHONOLoUV CUUBATEG N IBLEG TEXVIKEG KOl KAVOVEG (MPWTOKOoAAQ).

‘Eva UTIOAOYLOTIKO cUoTnHa elval €vag UTtoAoyLoTr G (TIOAAEG GOPEG Kal OpAS O UTTOAOYLOTWV)
LE TO OUVOSEUTIKO AOYLOULKO, TIC TEPLDEPELOKEG CUCKEUEG KOL TA UECO ETMLKOLVWVIOG O
omolog pmopel va xpnowgomolnBel oautdévopa yla tnv emnefepyaocia kol Slakivnon
mAnpodoplwv.

‘Otav to cUOTNUO QUTO, VLo TNV EMLKOLVWVIA TOU e AANQ CUOTHAATA, XPNOLUOTIOLEL TTpOTUTIAL
Kol TipwWTOKoAAa SleBvwv opyaviopwv onwg ISO/IEC, IEEE, ITU(mpwnv CCITT) K.ATL Kol Oxt
LOLOKTNTA TIPOTUTIA ETOLPELWY, TOTE XapaKkTnplleTal avolyté ocuoTnua

ApPXLTEKTOVLKN) SIKTUOU £ival ta Siadopa TURUATA UALKOU Kol AOYLOUIKOU Omo To omoio
€lval KATAOKEUAOUEVO, O POAOG TTOU TalouV OTNV EMIKOWVWVIA, N HETAEY TOUG oxéon - ol
SlemadEg kat to TpWTOKoAAa Tou akoAouBouvtal.

1.2.1 To povtélo avadopdg yia tn Ataclvéeon Avolktwv Zuotnpdatwy (OSI)

Ta enta (7) enimeda tou poviéAdou avadopdg yla T AlacUvdeon AVOIKTWY TUCTNUATWY,
EekvwvTag amo to XapunAotepo 1o to omoio gival To PUCIKO Kol TPOC TO AVWTEPO, £XOUV WC

g8ne:

1. To ®uowko Eminedo f otpwpa (Physical layer) aoxoAeital pe t petadoon twv bit
(1]0) mou amnaptilouv TV opadonownpévn mAnpodopia (mAaiclo Sedopévwy), péow
ToU $UGCLKOU HECOU TO omoio umopel va eival kaAwdlo, OmTIK va 1 acupuotn
{evén. Ta bit kwdkomololvTaL WC NAEKTPLKA, OMTIKA | NAEKTPOUOYVNTIKA CHUATOL.
AoxoAeltal emiong Ye Ta NAEKTPLKA, UNXOVIKA KOl AELITOUPYLKA XOPOKTNPLOTIKA TWV
Slenadwv (interfaces), to £(60¢ KAl Ta XAPAKINPLOTIKA ToU GuoLkol HECOU, TOV
TUTO TOU cUVSETHpa (connector), Tolo oA avanaplotd to 1 kot moto to 0 Kabwg
KOl HE TO OUYXPOVIOUO TWV OUCKEUWV. [evikd MAwvTag, avodEpetal oe
XELPOTILAOTA-DUGCLKA TIPAYLLATA.




MovTtéAo avagopdg

dlaoUVvOEDN G AVOIKTWY cuaTnudTwy (OSI)
(ISO/AECT7498-1:1994)

7° E®APMOIHEZ Mapoxi umnpeoiiv
OTIC EQAPUOYES TOU XPROTH
6° NAPOYZIAZHE Metdgpaon/peTaTpor], KputrToypdgnon

QTTOKPUTITOYPAPNON, CUMTTIEST SESOMEVWWV

Aayeipion ouvédou, eicobogléfodocg

o
5 LYNOAOY Tou XpROTN
Emikolvwvia a1ré dkpo ot dkpo peTafu
4° META®OPAL MPOYPAMHATWY/BIE py aTIY
30 AIKTYOY Aoyikn dicuBuvoiodornon,

SpopoAéynon

ZEY=HE (SYNAESHS) Quoikn SieubuvoobdéTnon,

2° Emopmn ka Afyn wAaigiwy,
AEAOMENQN Baoikog EAeyyOC oPaApdTwyY
1° OYZIKO Kwdikotroinon onudrwy, QUOIKA jéoa

ouvdeThpeg (connectors)

Ewkova 1.2.1.a: To povtédo avadopdg yla tn AlacUvdeon Avolktwy Zuothudtwy (OSI)

2. To Eminedo Zevéng n Tuvdeong Aedopévwyv (Data Link layer) mapéxel tn $puoki
StevuBuvolodotnon (MAC Addresses) kal glval umeUBuvo yLa Tov £EAeyX0 TOU HECOU
HETAS00NC KOl TOU TTOTE UImopoUuV va ekmepdBolv Sedopéva oe auto. H Aettoupyia
oUTH TopEXETaL oo to unoeTtinedo EAEyxou MpooBacng oto Moo (Media Access
Control).To umoeninedo AoywoU EAéyxouv tng Zevéng (Logical Link Control)
efaodalilet tnv aflomiotn emikowwvia UETAED OSUO AMECH OUVOESEUEVWV
VELTOVIKWY KOUBwWV (Bplokovtal oto iblo puokd/Tomkd Siktuo). Extelel Baoikeg
Aettoupyieg aviyveuong/8l0pbwong oboApdtwy, eAéyxou pong Twv TAnpodopLwv
KOl ouyxpoviopou mAatciwv. H opada twv bit mou ocuvBétouv tnv povada
mAnpodopiag autol tou erunedou ovopdletal mAaioto (frame). H apxn kot to téAog
Tou mAalciou onpatodotouvtal KATAAANAQ WOTE va UNOPEL Vo GUYXPOVLOTEL 0 GAAOC
KOUPoG.

3. To eninedo Awktuou (Network layer) mopéxet tn Aoyikr) dteuBuvorodotnon e eviaio
KOl LovasLKO TPOTO yla OAN TNV €KTAoN TWV SLHCUVOEUEVWVY PETAEY TOUG SIKTUWV.
®Opovrtilel wote makéta Sladpopwv peyebwv va pmopolv va mapadoBouv and tov
armootoAéa otov TeAkO KOpPBo Tou TmapaAnmin  Siacyilovrag OAoug TOUG
ev8LApecoUG KOpPBOUG Kal Siktua, Tou evOeXOUEVWE HecoAaBolv HEXPL TOV TEALKO
TPOOoPLOWUO. Epyo Tou eival n elpeon TG KATAAANANG Stadpopng kot mapddoaon Tou
TakEToU SeSopévwy oTtov TEAKO KOUPO n omola xapaktnpiletal wg SpopoAdynon
(routing). Xtnv mMpoomAaBela AUTH TO TIOKETO UIMOPEL va XpeLaoTel va Sloomactel o
Sladopa TUAMOTA Ta omoia unopel va $ptdcouv amd AANeC SLASPOUEG KAl HE
Sladopetikr oelpd, OpwG To eminedo Siktlou Ba Ta emavacuvBécel kal Ba
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avadépel onotadnnote npoPAnpata napadoong npokUPouv. To eninedo Siktuou
oto povtého OSI mapExel untnpeoieg pe ouvdeon kol wplc ouvdeon.

4. To eninedo Metadopdg (Transport layer) moapéxel OAG TIG AeLToupyieg Kal ta péoa
TIOU OMALTOUVTOL WOTE VA ETIUTEUXOEL pla amd AKPo O£ AKPO ETKOWWVia HeTay
TPOYPARUATWY 1) Siepyaoiwv, e€aodaiilovtag To emlBupntod eminedo moldtNTOG
unnpeoiag (quality of service, QoS). H molotnta TNG UTNpPeoiog MepAaUBAVEL TLG
OTOALTAOELC YO TNV KABUOTEPNON QAMOKATACTACNC EMLKOWVWVIOG, TNV miBavotnta
anMWAELAG TG oUVSEDNG, TOV EMITUYXOVOUEVO puBuo Slakivnon (throughput), to
BaBuod mpotepalotnTog Kot Tnv acdpaiela. To eninedo petadopdg, oto OSI mapéxel
UTINPECLEG TPOCAVATOALGHEVEG G GUVSEoN (connection oriented) kol unmnpeoieg
Xwpig cuvdeon (connectionless). OL untnpeoieg pe cuvdeon Pacilovial oe AOYLKES
ouvbdéoelg ol omoieg amokaBiotavtal, dlatnpolvral petadépovrog Sedopéva Kat
Teppatilovial. Z& QUTEG TIG OUVOEDELS TTAPEXETOL AELOTILOTIOL OTNV ETUKOLVWVIA [E
Tov £Aeyxo pong, TOV TEMOXOUO, TNV opiBunon kalL tnv emnavacuvBeon Ttwv
UNVUUATWY HE TN OoWwoTr Olpd Kol tov €Aeyxo/610pbwaon twv odpalpdtwv. To
eninedo autd €xel va Sloxelplotel tig emiBefalwoelg ANPNG TwV MAKETWY, TIG
ETIOVEKTIOUTTEG, TOUC XPOVIOTEC OVOHOVIG KoL HETPNTEC TPOOTABELWV KOl TO
ONUOVTIKOTEPO va Ta KpUPel dAa autd amd ta avwtepa otpwpata. Eival to
XOUNAOTEPO £TMESO TIOU TIAPEXEL ATO GKPO O€ AKPO ETMLKOWWVIA Kal gival umd tov
£\eyxo Tou Xpnotn.

5. To eninedo Tuvodou (Session layer) mapéxel ta avaykaia péoa ylo TNV opyavwon
KOL TO OUYXPOVIOUO TwV SLOAOYWY HETAEY TwV OVWTEPWY eTUMESWVY. ETUTPEMEL 1)
armayopeVEL TNV MAPOXH CUYKEKPLUEVNG UTtnpeaiag, amokadlotd tn ouvdeon eav yla
kamowo Aoyo Slakomel kot mepllapBavel Asitoupylec omweg n e€akpifwon tou
XPNotn, N xpéwon kKA. H Stadikaocio amopakpuopévng swoodou (log-in) os évav
uTtoAoyLlotl Kal o €Aeyxog tou cuvOnuatikol (password) adopolv To eminedo
ouvobdou. To emimedo autd elval umevBuvo yla Tov OHAAO TEPUOTIOUO TNG
avtiotolxng ocuvdeong Tou 4ou emumédou.

6. To eninedo Napouciaong (Presentation layer) aoyxoAsital pe TNV avamopaotacn tne
mAnpodopiag mou petadépetal and spappoyn o edbappoyn Kabwg emiong Kot e
™ Soun twv Sebopévwv. Tpormomolel katdAAnAa ta SeSopéva wote va eival
Katavonta amnd tnv spappoyn Omote xpnoluornoleital SladopeTikdg KWOLKAG amo
Vv AaAAn pepla. Eivat dnhadn o petadpaotrc Tou SIKTUOU OTav AUTO AmAlTELTAL.
210 eninedo autod yivetal n cupmieon tTwv Se60UEVWY yLa KAAUTEPN eKUETAAAEUON
NG XWPNTIKOTNTOG TOU KAVOALOU ETILKOLVWVLAG KaL n Kpumttoypadnaon.

7. To eninedo Epappoyng (Application layer) eival to avwtepo kal teAeutaio eninedo
T(POG TOV XPNOTN KAl TTAPEXEL TOV TPOTIO yla va Unopetl pia epappoyn va “cuvoptAel”
HE pLot aAn. Eldikotepa emutpémel v €akpifwon g TaAUTOTNTAG TWV EGOPUOYWV
mou B£Aouv va emkolvwvnoouy, entBepfatlwvel TNV SlabeoudoTnTA TWV €PapUOYWV
Kal Tou SKalwuatog ya “cuvopthia”. Emiong mpoodlopilel To MPWTOKOANO oTO
omolo avadépovtal oL epappoyEG Kot Pe Bdon to omoio Sie€dayetal n “ocuvopthia”.
MNa nmapadelypa otnv unnpeoia tou maykoouwou wtol (WEB), o duAAOPETPNTAC
(web browser) kat o avtiotolyog Slakoplotng (web server) sival ebapuUoyEG Tou
erunédou edpappoyng KoL To avTioTtoLyo MpwTtokoAAo edappoyng eivat to HTTP.

To povtého avadopdg Slaclvdeong avolytwy cuotnudatwy (OSI) amoteAel pla mpdtacn Tou
ISO MPOG TOUG KATAOKEUAOTEG UALKOU Kall AoYLoMIKoU SIKTUWV, Xwpig va eival deopeutikn. O
BaBuog ulomoinonc tou emadicetal og autoug.



2TO MOVTEAO TNG SLOUCTPWHATWHEVNG OPXLTEKTOVIKNG €vOg SikTUou, To KABe emimedo N
“OUVOMIAEL” ME TO AVTIOTOLXO OMOTIMO TOU OTNV OMEVAVTL MAEUPA, XPNOLLOTIOLWVTAG EVa
TPWTOKOANO Tou 8lou emuméSou to omoio kabopilel tn cuuneplpopd Katl Toug SLaAOyoug
HeTafU TOug. H Asttoupyia authi OpwC, ekteAeital Eppeca kabwg kabe emimedo £xel
SuvaToTNTA AECNC EMLKOLVWVIOC LOVO UE TA YELTOVIKA TOU, To avwtepo (emimedo N+1) art’
OUTO Kal To Kotwtepo (eminedo N-1) to omolo BpiokeTal XapunAotepd tou. O UNXOVIOMOC
EMIKOWVWVIaG UETAED YeITOVIKWY eTUMESwWY yapaktnpiletal wg diemadn (interface). Kabe
eninedo NapEXEL UMNPECLA 0TO avWTEPOS TOU.

Evdiaueool dpopoloynTég

T | A E®APMOIMHEZ
MEnagn 6-7 . . . Menagn 6-7
7 MpwTdkoAAo iBlou eTTITTESOU ¥
6 HHAPOYHAEHE PPN P t ..................................... - “rlAPOYElAEHZ
peer to peer
Aemagpr 5-6 Alenogn 5-6
5 | :: ZYNOQOY B T T T T TR, 5 r EYNO&OY
Aenogn 4-5 Aenagn 4-5
Y META@OPA: O L R R R R R - METAQ)OPAE
A s
Aenagry 3-4 ! ! Menagry 3-4
1] [
3 I 1 AKTYOY -(uu)-l A AIKTYOY .‘...‘bl A AIKTYOY .L.‘.-;.-l 1 AKTYOY
femagr 2-3 Alenden 2-3 Aenopn 2-3 Agmagn 2-3
2 Y ZEYZHZ P Y ZEYEHI Y P Y ZEYEHI Y -~ Y ZEYZHZ
AAEAOMENQON A AEAOMENQN 4 nz‘_\EﬂOMENQN A A AEAOMENQN
femagn 1-2 mznchpﬁ 1-2 Alenagn 1-2 Agmagn 1-2
1 T
1 I Y oviiko «----»I" ovsiko ¥ «----»l ¥ oovako Y «----»l Y oviiko
) L ! ! )

Ewkova 1.2.1.B: AlAOTpWHATWHEVN APXLTEKTOVIKN, SLEMADEC KoL OUOTIUA EMimeSa

Mplv TNV poTacn tou povtéAlou OSI, n diktuwon Atav pla ultdBeon mou unootnpL{otay site
anmd KuBepvnNTIKOUG OPYyaVvIOHOUC (OTw¢ To apeplkavikd ARPANET) eite amd 8LOKTNTEC
texvoloyieg etalpewwv (onmwg to SNA tng IBM 1 to DECnet tng Digital Equipment
Corporation) Je amMOTEAECHA VA N UITOPOUV VA ETLKOLVWVHOOUV CUCTHHOTO SLapOPETIKWY
KOTOOKEVOOTWV HETAEU TouG. To poviédo OSI amotédecs TNV MPWTN TPOOTIABELN TNG
Blopnxaviog umoloylotwyv va cupdwvhioeLl e Kolva potuma SIktuwaong tn SekaeTio Tou
‘70 (1978) katahnyovtag otn dnuoacicuon tou mpotuTou To 1984. To mpotumno sivat to EN
ISO/IEC 7498 1j ITU-T Recommendation X.200

1.2.2 To povtého Siktvwong TCP/IP

To &iktuo ARPANET Atav éva SiKTUO PETAyWYNG MOKETWY TIou XpnuatodotnBnke amo to
umoupyeio apuvag twv H.M.A. ota TéAn tn¢ dekaetiag Tou '60. AlO TV apxf KUPLOC OTOXOG
Tou Ntav n duvatotnta va cuvééovral pali moAAanAa StadopeTikd cuoTpata Kol diktua
pe dadavr tpomo. Eudoaon eniong 660nke otn SuvatoTNTA TOU SIKTUOU VO TLOLPOLHEVEL
AELTOUPYLKO OKOMN KL OV HEyAAd THAMOTA Ttou £Byawvav £Ktog Asttoupyiag. To 1983

[ 12 ]



xpnotuornoinoe ta mpwtdkoAAa TCP/IP wg Baocikd kKal otadlakd e¢eAixBnke oTo yvwoto pag
Internet.

Xpnotomnoinos SlHoTPWHATWHEVN APXLTEKTOVIKN KaBopilovtag povo técospa (4) enineda-
oTPpWHATA TEPLYPADOVTOC HE AEMTOUEPELO KOL QVAMTUOOOVTOC TIPWTOKOAA yla Ta Tpia
OVWTEPQ, T oMol OVOHATEL

o Edappoyng (avtiotoyel ota Edpappoyng, Mapouvciaong kat Juvodou tou OSI),
o Metadopdg (aviiotolyel oto Metadopadc tou OSI),

® Awadiktoou (avtiotolyel oto Aktuou tou OSI) kalt

® 7e0&ng N npooPaong diktuov 1 diemadr SikTuou.

Oa npénel va onuelwVei ot n npoavagepPeioa avtiotoiyton twv eninebwv tou TCP/IP ue
aUTA TOU LUOVTEAOU OS! IOYUEL OE YEVIKEC YPOUUUEC KOl OYL HITOAUTWC.

Katw amo to eninedo dadiktuou Sev mpokaBopilel kATl mapd povo umodelkvuel OtL Ba
TPETEL VA XpNOLUOTOLNOEl KATIOLO TPWTOKOAAO, WOTE O UTIOAOYLOTAC VA UTTOPEL va OTEAVEL
nakéta IP oto Siktuo. Emeldn ta onuovtikotepo MPWTOKoAAa eivatl to TCP oto eminedo
Metadopd¢ kat to IP oto eminedo Siadiktiou, To povtédo ovopdotnke TCP/IP kol
nieplypadetal oto éyypado RFC1122 kat RFC1123. Mepikég dopéG avadEpetal Kal wg
povtélo DoD (Department of Defence).

RFC (Request For Comments) sival £yypada tou IETF (Internet Engineering Task Force) mou
nieplypdadouv (cuvnBwg mpoteivouv) peBddoug, cuumepldopEg, anoteAéopata Epeuvag
KOLVOTOULEG pE epappoyr) oto Aladiktuo kal ota Slacuvdedepéva Ue QUTO cuoThHuaT. Ta
TIEPLOCOTEPA ULOBETOUVTAL WG TIPOTUTIA KAl TUTTOTIOLROELG TOU AladIKTUOU.

Mapott to é€yypado RFC1122 mpodlaypddel Téooepa (4) emninmeda-otpwpata, oTh
BiBAoypadia xpnolpomnolouvtal, oo Toug MEPLOCOTEPOUG LSIKOUG, TIEVTE (4+1) oTpwpata.
21N B€on Tou otpwpatog Atemadng Alktuou tou TCP/IP xpnolpomnotlolvtal ta §Uo mpwta
OTpWHATA OTIWE TEPLypadovTal oto PovtéAo tou OSI,to eminedo Zevéng Asdouévwy Kal To
Quotko.

1. Eninedo NpooPaong (Aemadrg) Awktuou (Network Access ) link layer). To povtélo
TCP/IP 6gv avadépel TOAAQ yLo TO TL oupBaivel £6w, EKTOG artd TO OTL O UTTOAOYLOTHG
(host) mpénel va cuvdebel e To SIKTUO XPNOLULOTIOLWVTAC KATIOLO TIPWTOKOANO WaTE
va unopei va otélvel makéta IP oe autd. Etol ouvnBiletal otn B€on tou va
Xpnolpomolouvtal Ta Suo Katwtepa enineda tou povtédou OSI, to

a) Duoko koL To
b) ZeVéng AsbSopcvwy.

2. Eninedo Awadiktuou. loxlel O,tL kol oto 30 eminedo tou OSI (AwKtUou) pe TN
Stadopd otL to eminmedo AwadSiktiou tou TCP/IP mapéxel povo umnpeoio Xwpig
ouUvdeon. Etol Spopoloyel avefdaptnTa MAKETA OTOV TPOOPLOUO TOUC KAl R
napAadoon TwWv MOKETWY 0To eNinedo Aladiktuou Sev eival syyunuéva aglomotn.
Mropel va ¢ptdoouv otov mpooplopd pe Sladopetiky oslpd, Ye Adbn, n to ido
TAKETO Tieploootepe dopéc. Elvol Souleld twv avwtepwv  erumédwv  va
LEPLUVAOOUV ylot aUTA Ta {NTAMATA. To PACKO TPWTOKOANO aQUTOU ToU emUTESOoU
elval To tpwtokoAAo Aladiktuov (Internet Protocol) IP.

3. Eninedo Metadopag (Transport layer). loxUel yevika 0,TL Kal oto 40 eninedo Tou
0S| (Metadopdg). To eninedo petadopds tou TCP/IP umopsi va mapexel, pHEow
SLapOpETIKWY  TPWTOKOAWY, UTNPECieC TPOCAVATOALOHEVEG O oUvdeon
(connection oriented) 1 xwpig cUv8eon (connectionless). OL unnpeoieg ue oclvdeon
Baoilovtal oe AoykéC ouvdEoelg oL omoieg amokadioctavral, Slatnpolvral
uetadépovrag Ssbopéva kol teppatilovrol. e OUTEC TIC OUVOEOELG TIAPEXETAL
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alomLoTia oTNV EMIKOLVWVIA e TOV EAEYX0 PONC, TOV TELAXLOUO, apiBunon Kot Thv
EMAVAOUVOEDN TWV UNVUHATWY UE TN OWOTH OElpd Kol Tov €heyxo/d10pbwon twy
odaApdtwy. Ynnpeoieg pe ouvdeon MapPEXEL TO MPWTOKOAAO €AEyXou HeTASOONG
(Transmission Control Protocol) TCP. 3tic unnpeoieg xYwpic olvvdeon 1
0oUVOEOUIKEG, Oev UTAPXEL N €vvola TNG AOYIKNG oUvdeong oUTe TapEXETal
aflomiotia. Eival Opwg amAoUoTepeg Kol XwPLg TMOANEC kKaBuoTeprosl. TETOLEG
UTINPEGCLEG TTOPEXEL TO MPWTOKOAAO auTtodUVaWVY akETwy Xprotn (User Datagram
Protocol) UDP.

4. Eminedo Edappoyng (Application layer). Meplhappavel 6Aa Ta MPWTOKOAAA TwV
YVWOTWV UTINPECLWY TOoU ALadIKTUOU OTWC OMOUOAKPUOUEVN oUVOEDN TEPUATIKOU
(TELNET), petadopd apxeiwv (FTP), nAektpovikd tayudpopeio (SMTP/ POP3/ IMAP),
Ta vewtepa DNS ylo TNV avilotoixnon ovOUATWY UTIOAOYLOTWVY HE TIG SLeVBUVOELG
Tou¢ oto biktuo, HTTP, to mpwtokoAAo petadopdc LotoceAidwv tou World Wide
Web kal moAAd GAAa.

MovTéAo MovTéAo
0Sl TCPI/IP
(ISO/IEC7498-1:1994) (rfe1122)
7° E®APMOIHE
E®APMOrHZ
6° NAPOYZIAZHEZ
HTTP, FTP, SMTP., ...
5° LYNOAOY
META®OPAEL
4° METAQOPAX TCP/ UDP
AIAAIKTYOY
3° AIKTYOY P
20 ZEYEEIE éﬂé f‘:ﬂﬁ”ﬂ T s | ZEY=HE (SYNAESHS)
g E AEAOMENQN
=
[1T]
1° DYIIKO EE PYEIKO

Ewkova 1.2.2.a: AvtutapaBolr poviéhwy Siktuwong OSI kat TCP/IP

L Apaotnplotnta 1" (Znv aibovoa Sidackaliog)

YTnv mopoKatw eikéva 1.2.2.8 daivetol oxnuatikd to povtélo Siktdwaong tou TCP/IP oe
£€va Tomiko biktuo texvoloyiag Ethernet kot StmAa UALKO Kol AOYLOUIKO SIKTUWV O€
OXETLKI QVTLOTOLYLO UE TO ETIMESO TTOU QVAKEL.

O,TL €X€L va KAVEL PE onuata, KaAwdla, cuVvOEeTPeC (connectors) avikel cadwe oTo
duoLko eninedo.




H kdpta diktvou, eneldn eival cUVOETO UALKO KOl EVOWMOTWVEL KUKAWUATA LE “OTOLXELWEN
gfumvada”, umopet va dSnuioupyel kat va avtihapBavetot mAaiola, AElToupyel KOAUTITOVTAG
TLEPLOCOTEPO Ao TO GUGCLKO emimedo. Mall pe Tov 0dnyo g (06Nyog cUOKEUNG) KAAUTITEL
To $UGLKO Kal To eTtimedo (ev€ng deSopuévwy tou OSI.

AN ekel kal mAvw OAa uUAomololvtal He Aoylopko. Ta emimeda Aladiktuou Ko
Metadopadg amoteAoUV HEPOG TOU AELITOUPYLKOU CUCTHATOC, KUPLWG TOU Ttuprva.

‘OAeg oL SIKTUOKEG £PapPUOYEG OL OTIOLEG XPNOLUOTOLOUV TO SiKTUO yla TV amoBrkeuon,
avaktnon n &lakivnon 6e6opévwV OMWE TA TIPOYPAMUATA NAEKTPOVIKOU Taxudpopeiou,
TAONYNONG LOTOTOTIWY, LETOPOPAC apXElwV K.ATL. avrikouv oTo eminedo epapUoyng.

MovTéAo
TCP/IP

(rfc1122)

E®APMOIHZ ' < Egappoyég Aorynong,

nA. aAAnAoypagiag, ...

HTTP, FTP, SMTF, ...

META®OPAX redhat,
TCP/UDP & Mupnvag
i - AziToupyikoU
I ~ hat € ZuoThparog/
AlAAl EYOY ; MpwTdkoAAa
=~ ZEYZHZ A .
% (EYNAEZHE) < 0Bnyog kdpTag diKTOOU
B:J AEAOMENQN
I-:-t- - 0i0i1 1 01000
i OYZIKO el

& A,

. KaAwdia, ofpara, 'kc'tp'ru SikTO0U

Ewkova 1.2.2.B: Enimeda TCP/IP kat avtioto o YAKO - AOYLOULKO

Y& éva tomikd Siktuo texvoloyiag Ethernet - TCP/IP to sninedo npdoBaong Siktuou
nepAapBavet:

Ta KoAwdla Slaoclvdeong, Toug ouvdetnpeg (connectors), umodoxég (mpileg
Siktuou),

Kapteg SiktloU,

nadntikd SIKTuokd €€OTALOMO OMWG UALKO  SLlaxelplong Kol GUYKEVTPWONG
KoOAwSiwv,

enavanmnreg (repeater hubs),

petaywyeig (switching hubs) kT, 6xL 6w dpopoioyntég (routers).

ErutAéov, kat oL odnyol (drivers) Twv koptwv/eAeyktwv SIKTUOU evtdooovtal oto (6lo
eninedo, to 20 tou OSI.




MpoomaBbroTe Vo AMAVTAOETE OTA TTOPAKATW EPWTIUATA:

® Jemolo eninedo tou OSI Aettoupyel n kapta SIKTUoU;

® Je molo eminedo tou OSI avrkouv ol Tipileg SIKTUOU OTIG omoiec guvdéovtal ot
UTTOAOYLOTEG;

® O Mozilla Firefox kat to mpoypappa Skype avrikouv oto 810 eninedo;

® Jerolo eninedo AslToupyEl Ula aclppatn Kapto SIKTUoU;

® Mua kapta diktuou Ethernet pe umodoxn yla KOAWSLO CUVECSTPAUUEVWVY (ELYWV
KOl pJLa yiol KaAwSLo omTIKN G ivag, o€ olo eninedo SladEpouy;

® Availntniote tnv ouclactikn Stadopd evog emavaAnmen (repeater hub) amo évav
uetaywyea (switching hub).

1.3 EvOulakwon

Onwg npoavadepbnke, otn SLHCTPWHATWHEVN APXLITEKTOVIKA £vOC SiktUou, Kabe eminedo
ETUKOWVWVEL LE TO QVTIOTOLXO OMUOTIUO TOU, XPNOLUOTIOLWVTOC £VOl TIPWTOKOAAO Tou iSlou
emunédou. H Aswtoupyia autp Opwg, ekteAsitol €upeca Kabwg kaBe emimedo €xel
duvatdTnTo AUEONG ETILKOWVWVING LOVO [LE TA YELTOVLKA TOU, LEOW TNG Slemadng Toug.

‘ETOL KOTA TNV OTOCTOAN 8eSopévwv amd tn Mo epapuoyr) OTNV OTOUAKPUCHEVN, T
dedopéva mpowbouvtal and To KABe emimedo MPOG T KATW, OTO OUECWS KATWTEPO. KABe
eninedo mpooBtel ota dedopéva mAnpodopieg eAéyxou yla TO QVTIOTOLXO, OTEVAVTL,
eninedo wote va efacdalioel tnv emtuxn mapadoon toug. OL mMAnpodopieg eAéyyou
npootiBevtol punpootd and to dsdopéva oU TPOKELTAL VO AOooTAAoUV Kal ovopdlovtol
emukepalida. Oplopéva enineda npocOétouv mAnpodopieg Kal oto TEAOG TwV Sedopévwv
(6mwcg to 20 eminedo tou OSI) pe okomod va e€aodaliotel n avayvwplon ohaApdTwy KAt ™
petadoon oto GpUCLKO PEco.

KaBe eninedo xelpiletal tnv mAnpodopia mou Aappavel amd 1o avwtepo Tou w¢ Sedopéva
Kol TTPOOBETEL UMPOOTA Toug T SIKN Tou emikedaAida. H mpoobnkn cav mepBAnua twv
mAnpodoplwv eAéyxou ota dedopéva ovopaletal evOuldakwon (encapsulation).

(Bits - symbols)

ENINEAOQO (layer) PDU
EQAPMOTHE Aedopéva AeBopéva
(data)
KegpaliSa . Tunpa / Naketo
META®OPAZ Tcpupp | DEOoueva (Segment / Packet)
Kegahida | Kepadida . AuTodUvapO TTAKETO
AIAAIKTYOY P TCPIUDP Aedopéva (Datagram)
o [ l
| . |
| ZEYZHE Kepakida | Kepadida | KegaAida MNAgicio |
| aEa0MENON | MAaieiou P Tcrpp | ASoHiva  [FES| poe) |
|
' [
! 101 0 0 1 1 1 0 0 1 I
: [—-—-—I_ Avadika ynegia -
| DYIIKO |_| | auppoia :
' [
| |

EvBuAdkwon Aedopévwv

Ewkova 1.3.a: EvBuhdkwon
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Mapatnpwvtag TN ouykekpLévn Stadikaoia otn Slemadn tou emumeédou SLAdIKTUOU UE TO
{evénc Sedopévwy, Eva aUToSUVAHMO TAKETO ToU emmeéSou Sladiktuou tomobeteital Yéoa,
6nAadn evBulakwvetar of €va TAaioclo Tou emuédSou (evEng Sebopévwv  KaBwg
nepkAeieTal avapeoa otny enikedpaAiba kat otnv akoAoubia eAéyyou tou mAatciouv (Frame
Check Sequence). Me amAd Aoyla €va “TAKETO” avVWTEPOU €eTMESOU TomoBeteital, wg
Sebouéva, pEoa o€ €va “TIOKETO” TOU OECWE KATWTEPOU ETILMESOU.

OL mAnpodopieg eAéyxou Tou mpootiBevral katda tn Stadikacia eAéyyou eival Kuplwg
SleuBlvoelg, Yapaktipeg eAéyxou odoApdatwv 1 AAAOL XAPAKTAPEG EAEyXOU Kou
GUYXPOVLOHOU.

210 $UOLKO eTinedo, oL AooL KOl TO UNSEVIKA TIou amaptilouv To MAAioLo, LETATPETOVTOL O
onuata KataAAnAa yia to $puoiko PEao.

Kata tn Aqn twv dedopévwy cupPaivel n avtiotpodn dtadikaoia. Kabe emninedo, adatipet
TI¢ MAnpodopieg eAéyxou mou adopouv to iblo kot mpowbel ta Sedopéva oTo AVWTEPO TOU.
Jtnv ewkéva daivetal n Stadikaoia tng evOuldkwong oto povtého tou TCP/IP kabBwg kot n
ovopaoia tng Paotkng povadag mAnpodoplag tou mpwtokdAAou kGO emunédou (Protocol
Data Unit).

A Apaotnplotnta 2" (Ztnv aibovoa Sidackaliog)

MNa va yivel katavontr n Stadikacia tng evOuldkwong prmopolpe va Solpe To avaloyo
™¢ aAAnAoypadiag péow toxuSpopeiou.

® Ta 6edopéva eival to HAVURO-YpAppa TIOU ypddoupe amsuBuvouevol otov
OTOLLOKPUCUEVO TTAPOAATITN.

® JTn ouvéxela tomoBeteltal péoa oe ¢Ppakelo (svOulakwvetal), ypadovtal o’
auTOV oL leuBUvVoeLg amooToAéa Kal TapaAnmen (emikedpalida) kot mapadidetat
OTO ToXUSPOULKO ypadeio (katwTtepo enimedo).

® AKoAoUBwWC pe SLabSoXIKEG EVOUAAKWOELG TOTIOBETETOL OE TAXUSPOMLKO GAKO Kol
napadidetol oto Taxudpopkd dpoptnyo yla va mpowbnBel oTo KEVIPIKO TUAUA
Stadoync aAknAoypadiag.

ATo ekel kal mépa akoAouBeital n avrtiotpodn dwadikacia. Evag TaxudpouLlkdg cAaKog
mapaSiSeTaL 0TO TOTLKO TaXUSPOULKO ypadeio TOU MAPAAATITN KOL O TOTILKOG SLOVOLEQG
adatpel Tov GAKeNO KoL ToV OpadiSeL oTOV TEALKO TTaPaARTITN.

O teAkoOG mapalnmTng Ba adatpeael anod Tov pakeAo To ypappa kot Oa to StaBaocel.

Me Baon to mapddelypa TG aAAnAoypadiog péow Tayudpopeiou mpoomabrote va
QUTTOVTNOETE, ALTLIOAOYNUEVA, OTA TIOPAKATW EPWTHHATAL

® Edav o xpnotng o omoiog €ypalde Ta otolxeia oto GAKEAO KoL TOV EKAELOE elval
gva eninedo (N) otn OSLOCTPWHOATWUEVN OPXITEKTOVIK TNG TAXUSPOULKAG
UTINPEciag, Tolo €ival To apéows katwtepo emimedo (N-1); (Ymodeién: To
TAYUSPOULKO ypapeio mou mapaAauBavel To pAKEAO TPOG ATOGTOAN)

® To TayuSPOUIKO YPOoUMATOKIBWTLO €€w amo To ToXUSPOULKO ypadeio oTto omoio
oL evlladepdpevol pixvouv ta ypaupata mou B£Aouv va otellouv, oe TOLO
otolyelo evog SLACTPWUOTWHEVOU HOVTEAOU avtloTolxel; (Ymodeién: Aiemapn
UETAEL Suo emmebwy)

® TimpoodépeL o TaxuSpOoULIKOG SlavopEag atov mapaAnmen; (Ymodeién: Ynnpeoia)
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Ewkova 1.3.8: EvBulakwon, To mopadelypa Tou toxudpopeiou

L Apaotnplotnta 2" (Ztnv aibouvoa Sidaokaiag)

‘Evag toupiotag amo tn Oecoahovikn emiokemteTal To MNapiol ylo deL ta ekBEpaTA TOU
Mougoeiou tou AolUBpou.

® [0 TO OKOTIO QUTO EMIOKEDTNKE OPXLKA £va TOUPLOTIKO Ypadeio To omoio
oxeblaoe tnv ekbpoun-Sladpopn tou.

® Metadépbnke pe pive Aewdopeio oto aepodpoplo tng TMOANG TOU Kal Ot
ocuvexela emuPBLBAotnke og AgPOTMAAVO e TIpoopLlopd to Mapiot.

® AnofiBaoctnke amd To aspomAdvo Kal pe Aewdopeio 0dnyrndnke oto Eevodoxeio
TOU Kall 0Tn cuveéxela oto Mouoelo.

Bpeite avtlotolyie¢ tou Ttoflblov TOou ToOUpioTta pe TN Sladikacio evBuAdkwong/
amoBUAAKWGONG TNG OTPWHATOTIOLNEVNG OPXLTEKTOVLKNG TWV SIKTUWV.




Epwtnosls - Aoknoeig Kepaiaiov

1. Ixebl00Te TO HOVIEAO TNG OTPWUOTOMOLNUEVNG APXLTEKTOVIKAG SikTuou tou OSI Kal
Tou TCP/IP Seilyvovtag TNV aviloTowyia TwV oTPWHATWVY-EMMES WV TOUG.
2. Avodépete SUO TAEOVEKTNUOTA TNG OTPWHATOTIOLNMEVNG OPXLTEKTOVLKNG KOl
OXOALAOTE £€va amo AUTA.
3. Anavtiote POVOAEKTIKA N He Alyeg Aé€eLg oTa MAPAKATW:
i. TiLmpoodépel €va eninedo 0TO AVWTEPO TOU KoL LECW TIOLOU UNXAVIGUOU;
MNwg “ouvotAel” pe To amévavtl opOTLUO Tou eTtinedo;
ii. Mowo eninedo eival umevBuvo yla T SpopoAoynon Twv Sedopevwy Kat TNV
ETKOLWVWVIA Ao UTIOAOYLOTH O€ UTTOAOYLOTH;
iii. Moo eminedo mapéxel omd AKPO O AKPO EMLKOWWVIO HETOED
TIPOYPAUUATWY N SLlEpYOLWY;
4. MNepypaPte tn Stadikaoia tng evOUAAKWONG.
5. Amavtote HOVOAEKTIKA N UE Alyeg AEEELG OTA MOPOKATW:
i. 2Je molo eminedo, katd tn Swadkacia tNg evOBUAdKwong, TpooTiBetal
mAnpodopia oTo TEAOG TOU TTAKETOU EKTOG OO TNV eMkedaAiba otnv apxn;
ii. H emkedaAiba tou MakETou TOU emMESOU SIKTUOU cupmepAapPavetal
otnv emnikedalidba n ota dedopéva-poptio Tou MAalciou (tou emuméSou
Teuéncg bedopévwv);
6. Tueival apyLtektovikn evog Siktvou;
7. To eninedo 6Swadiktvov eivalr moAU onuavtikd ywa tn Slaclvdeon SKTUWV.
Avarmtite og Alyeg YPOUUEG T ETILXELPNUOTA OOC WOTE VA UTIOaTNpifete TNV amoyn
autn.

Acknon (Ze Epyaotnploko MNeptpaiiov)

Ma va prmopoUlv va ouvdeBouv uo N ePLOCOTEPOL UTIOAOYLOTEG O OIKTUO WOTE va elval
duvatév va avtaAldooouv Sedopéva kal va Tmpoodépouv 1 va Séxovtal Slddopeg
UTINPECLEG (KOLVOXPNOTO amOBNKEUTIKO Xwpo, pooBacn oto Aladiktuo KTA) Ba mpémel va
elval e€omAlopévol:

® L Tov KaTtaAAnAo npocappoyEa - eAeyktn (kapta) diktuou (NIC-Network Interface
Controller) oguvodsguduevo amd odnyo (mpoypappa odrynonc CUOKEUNG) yla TO
XPNOLUOTIOLOUEVO AELTOUpyKO ovotnpa. Kabe BUpa sloddou/s€660u n omoia Sivel
o' évav umoloylotr tn duvatotnta dlacuvdeong oe Siktuo yapoktnplletol wg
Siktuakn Slemadn (Network Interface).

® T0 KOTAAANAO Aoyiouiké éiktvou mou Ba emtpeéPel tnv SpopoAdynon Twv
O€80UEVWVY  KOL OIOKATAOTACH TNG EMKOWWVIOG HETAEU TWV EUTAEKOUEVWV
OVTOTTOKPLTWY

® Ta KatdAAnAa mpoypappata-edpappoyEg mou Oa mpoodEpouv amo Tn Hila LEPLA Ko
Ba 6exBolv amd tnv AAAN tnv MOpeXOUEVN UThpeoia. T.y. Evac eEumnpeTnTHC TOU
TIAyKOOWULOU taToU (web server) omwc¢ o Apache kot évacg @uAdoustpntrig/mAonyoc
(web browser) onw¢ o Mozilla Firefox arto tnv aAAn.

ErutAéov, yla thv uAomoinon tou Siktuou amatltouvtal KaAwdila, cuvdeopol (connectors),
OUOCKEUEG EVWONG, TEPUATLOMOU Kal Slaclvdeong Twv KaAwdiwv kat dAAo cuvadEg UALKO.

Me Bdaon t Apaotnplotnta 1-i otnv Tafn, oTo £pyactnplo MANPOPOPLKAG, EVIOMIOTE Kol
KOTOVOUAOETE UALKO KOL AOYLOULKO OXETLKO WE Ta SiKTua.

Katomn, mpoonabrnote va to katataéete oto minedo mou avikel, avadepopevol eite oto
povtélo tou OSI eite o autd tou TCP/IP.

Altloloynote thv anodacr oag pe BAcn AUTA IOV YyVWPILLETE.
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KedpdaAaro 20

TONIKA AIKTYA - ENINEAO NPOzBAzHzZ AIKTYOY
(TCP/IP)

Elcaywyn

To eninedo nmpooPacng Siktuou yla tnv texvoloyia TCP/IP, kabBwe kot To uoLko eminedo
kat emninedo ouvdeong dedopévwy yla to povtédo OSI, sival ta katwtepa emnineda otnv
SIKTUOKN €mKowwvia. Xe autd To KeddAalo Ba peletnBouv oL TpomoL npdcPacng oto
duokd pEoo, oL TomoAoyieg SIKTUwY, Ta GUOLKA PETa PETAS0ONC TTOU XpnaoLpomololvTal, ot
TpomolL petadoong dedopevwy, KaBwWC Kol texvoloyieg Kal mpotuma mou Pacilovtal oto
npoavadEPOUEVO KATWTEPO ETIMES O EMIKOWVWVIAC.

Awdaktikol ZToxol
Me tnv oAokAnpwaon Tou 2o0u Kepahaiou oL pabntég Ba mpénel va ival os B£on va:

® TEPLYPAdOUV TNV £VVOLA TOU TOTILKOU SLIKTUOU

®  KOTATAOOOUV £va SIKTUO WC TOTILKO, LE KPLTNPLO TOV OTEVO YEWYPADLKO XWPOo, 1 TO
eviaio medio cuykpolaoswv (collision domain) - Kowo xwpo ekmoumng (broadcast)

o Slakpivouv Tig SL1AdopES TEXVLKEC MTPOCTIEANCNG OTO HECO KAL TIOTE N LETAdOoON Elval
Baaolkng n eupeiag Lwvng
anaplBpoLV TI¢ BACLKEG TEXVLKEC TIPOCTIEAOONG OTO UECO

e amaplOuolv ta SLapOpPETIKA PECH UETASOONG KOL VO UIMOPoUV va EMAEYOUV TO
ekAotote SLaBEoLuo Kot KatdAAnAo yLa TV epapuoyr TTou XpNoLUOToLoUV

o Teplypddouv Ta PACIKA XOPOKTNPLOTIKA TwV Slodpopwv GuUoIKWY PECWY, UALKOU
TeEpUATIOHOU (KaAWSLO - CUVEETNPEG) KL TLG BACLKEG QTIALTAOELG XELPLOUOU TOUG

e umopoUV va emAéyouy, atttohoynpéva, tov KatalAnAotepo yila tv edapuoyr mou
xpnotporotovy, eAeyktn (kapta) Siktuou (NIC) pe BAon Ta XapaKINPLOTIKA TOU oo
10 dpUANO Sedopévwy Tou (datasheet)

e cvromilouv plo SteBuvon MAC kal va Tpoodlopilouv TOV KATOOKEUQOTH TOU
UALKOU art' autnv

e cvromilouv Ta mAaiola Ethernet kat ta Siadopa media toug oe €vav avoAuti
TIPWTOKOAAOU 1] 0€ €va AOYLOULKO KaTaypad SIKTUAKAG Kivnong

ASaKTikEG Evotnteg

2.1 Quowo eninedo - Eminedo 2Uvdeong ((ev€nc) Aedopévwy (povtélo OSI).

2.2 H npooPBaon oto péco.

2.3 Metadoon Baowkng kat Eupeiag Lwvng.

2.4 Aiktua ETHERNET (10/100/1000Mbps).

2.5 AcUppata Aiktua.

2.6 Teyvohoyla Acuyxpovou Tpomou Metadopdg Asdopévwv (Asynchronous
Transfer Mode, ATM).

2.7 NpwtokoAlo TUvdeong Inueiou mpog Inueio (PPP).

2.1 Duowko eninedo - Eninedo Tuvdeong ({evéng) Aedopévwy (Lovtélo OSI)

Onwg €xoupe 6N avadépel, to xapnAotepo eminedo tou povtédou OSI sivol To GuUoLKO
eninedo. Autd TO enmimedo elvat umevBbuvo ywo T petadoon bits péca amd TO
TNAEMLKOWVWVLIOKO KaVOAL, TO omoio pmopel va eivol €va evoUpUaTo UECO N KoL Hio
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acUppatn Cevén. Etol, 1o Guolkd emimedo kKaBopilel TA NAEKIPIKA KAl UNXOVIKA
XOPOKTNPLOTIKA TNG oUVEEoNG ToUu OTaBUOU Pe TO HECO UETAdooNG. Av, yla Tapadelyua,
XpnoLuoroleital KaAwdlo w¢ péco petadoong, ot mpodlaypadeg tou Puolkol emutedou
kaBopilouv MOOOUG AKPOBEKTEG £XEL O OUVOETNPAG, TO POAO TOU KAOs aKPOSEKTN, TIG
S100TA0ELG TOU, TIC OVOXEG KABe dlaotaong K.a. Xto enimedo auto kabopiletal o TPOMog
avarnapdotacng tTwv bits, 0 kat 1, n Stdpkela kABe bit, n apxn KoL To TEAOG TNG LeETAdOONC,
KaBwe KoL To av n HeTadoon Umopsl va yivetal mpog t pla katevBuvon i kot Tig Svo
KateuBuvoelg tautoxpova. To puolkd eminedo dev To amooyoAel kaboAou av petadEpel
bytes twv 8 bits i yapaktrpeg ASCIl twv 7 bits.

To beutepo eminedo tou povtédou OSI eival to eninedo ouvdeong ({evéng) dedopsvwv
(Data link layer). To enimebo autd €xeL okomod va KAVEL aflomiotn Tn PUOLKN YPOUN
ouvdeong HeTaty SU0 oTabuwy. Ao TO TAKETA TOU TapomAvw emmedou (emumédou SikTUoU
Tou povtélou OSI) ¢ptiayvel mAaiola Sedopévwy (data frames). Opilel mou apyilel kal mou
telewwvel KaBe mAaiolo, mpooBétovrag TNV KatdAAnAn emikepoaiida (header) kat oupd
(trailer), avixvevel ta opdApata petadoonc, entdlopbwvel ta aAlowwpéva dedopéva n Intd
TNV EMOVEKTOUTI TOUG. AKOpa, eAEyXEL TO TOTe pnopet va dsopeliosl To dualkd PECO yLla
TNV OMOCTOAN TwV TAALGiWY, WOTE va Un Yivel Tautoxpovn ekmopnr Pe GAAo otabuo kot
TéNo¢, peTaBAMAel kOoTA Tepimtwon T pof Twv TAALGiwv avaloya pe Toug pubuoulc mou
umnopet va Sextel o otaBuodc mapaAnmng.

Onwc yvwpiloupe, ta Vo yaunAotepa emineda oto povtédo OSI, &nAadn to Puoko
eninedo kot 1o eninedo ouvdeong (levénc) dedopuévwy, avtiotolyolv oto 1° eminedo tou
npotunou TCP/IP, 8nAadn oto eninedo npdoPacng SiKtuou.

Movtédo OSI Movtédo TCP/IP (Internet)

Eninebo Eqpappoyiig
Etritrebo Mapovoidong Erritrebo Epappoynsg
Errimedo 2uvodou

Erritrebo MeTagopds Erritrebo MeTagopég
Erritrebo AikTOov Erritredo AikTOov
Errirebo Zovoeong Acdbopdvwv Emrimrebo Mpoo fuaong AikToou

Quoiko Erritrebo (Duoikég Zuvdbiaseig)

Ixnua 2.1.a: Movtéla OSI katl TCP/IP.

(Mnyn: ApBavitng, K., KoAuBag, I, & Outolog, 2. (2001). Teyvodoyia AiKTUWV ETIKOWVWVLWVY)

To eninedo npooPacng Swktvou tou mpotunou TCP/IP, mapéxel TV mpocBacn oto GuUCLKO
pUéoo, oto omoio petadidetal n mAnpodopia pe TN popdn MAKETWVY KAL OVTUTPOOWIEVEL TO
XOUNAOTEPO AOYLKO TimMeSO AEITOUPYLKOTNTAG, TTOU amalteital anod éva diktuo. To eninedo
oUTO TepAapBaveL Ta otolyeia Twv GUOLKWY CUVOETEWY, OMWG: KaAwdLa, avapeTadOTeC,
KAPTEG SIKTUOU, TTPWTOKOAAQ TPOGPacNC TOTIKWY SIKTUWV KAl TIPOOPEPEL TIG UTINPEGCLEG TOU
OTO QVWTEPO eMminedo, 1o eninedo diktvou. Itnv texvoloyia TCP/IP, ta xaunAdtepa emineda
tou egrumédou Siktuou Sev mpodlaypadovtal Kal £€Tol aUTA UropolV va akoAouBouv
teAelwg SLopopETIKEG TEXVOAOYLEG.



2.2 H npdoPBaon oto pEco

Y€ OAa Ta SIKTUO UTTAPXOUV TIEPLOCOTEPOL OO €VAV UTIOAOYLOTEC, OL oTtoloL avaykalovtal va
potpalovtal To 6o péco petadopag Sedopévwy (m.X. kKaAwdlo). Etol, av Suo UTTOAOYLOTEG
npoomnaboloav TAUTOXpova va €loayouv Sebopéva oto KAAWSLo, TO TAKETA TOU EVOG
uTtoAoyLoTr Ba cuyKpoUOVTAV LLE TO TIUKETO TOU AAAOU, LE ATTOTEAECO TV KOTAOTPpOodN Tou
OUVOAOU TWV TIOKETWYV TIOU TIPOEPXOVTAL KAl A0 TOUC SUO UTTOAOYLOTEC. JUMUMEPACUOTLKA,
oV TIPOKELTOL VO Yivel armootoAr] de6ouévwv HEow Tou SiktUou, Tipenel va Ppebel €vag
TPOMOC WOTE Vo TANPOUVTAL OL TTAPAKATW TTPOUTOBETELG:

=  Ewaywy] Twv 6edopévwv oto KoAwdo xwplc va yivel oclykpouon He GAAa
Sebopéva.
= Na AdBel ta Sedopéva 0 AmMOSEKTNG UE OXETIKN £yyunon OTL autd 8ev €xouv
kataotpadel oe cuykpouaon dedopuévwy (data collision) kata tn petadoon.
To oUvolo Twv Kavovwy Tou Kabopilouv Tov TpOMo e Tov omoio Ta dedopéva elodyovtal
oto KkoAwbdlo, ovopdletal MEB0dOG mpoomélaocng (access method). Ou péBodol
TIPOOTIEAQCONC TIPETEL VA €lvol CUUPWVEC WC TTPOG TOV TPOTO UE TOV Omoio xelpilovral ta
6ebopéva. Av  Sladopetikol UTOAOYLOTEC  XpnoLUomololV  SlopopeTikég  peBodoug
mpooTélacng, Tote To Siktuo Ba amotlxel, ylotl kamoleg pébodol Ba KupLapXAOOUV OTO
KaAwdlo. Tevikd, oL péBobdoL mpoomélaone eumodilouv TNV TOUTOXPOVN Eloaywyn
Sebopévwv oto péco petadopdc. Etol, e€aodaliloviag to yeyovdg OTL HOVO £vog
UTIOAOYLOTAC TN dopd Ba pmopel va oteidel Sebopéva, ol pébBodol mpoomélaong Kpatolv
OpYaVWUEVEC TIG SladLkaoieg amootoAng kat AfPng dedopévwy Siktvou.

YTApXOoUV TPELG TPOTOL yLa TNV amoduyn TAUTOXPOVNC XProNg Tou HEGou UeTadopdg:

=  MéBobol Carrier-sense multiple access (akpoaon pépovtog moAamAng npocpaong)
0 Me avixveuon oUykpouang (collision detection)
0 Me anoduyn clykpouong (collision avoidance)

= MéBobdog token passing (mépaocpa koumoviol) Tou Sivel Suvardtnta  yla
UEUOVWHEVN aoCTOAN SedouEvwy

=  ME£Bodog anaitnong mpotepaldTNTAC

(Mnyn: users.auth.qr/~spetrido/CSMACD.doc)

Npotuna Tormikwv ALKTOwWV

Addopeg etalpeieg eixav avamtU€el TG CNUAVIIKOTEPEG TOTMOAOYIEG TOTUKWV SIKTUWV.
Emiong, eixav avamtuel kal To TpwTokoAAa, ou Ba xpnolponolovoay ol otabpol epyaciag,
TIPOKELUEVOU VO OCUUUETAOYXOUV Of TOMIKO Oiktuo. Hrtav, oupwg, eudavng n €AAewdn
TUTIOTIOLNONG, TIPOKELWMEVOU VO UIOPOUV va EMLKOWVWVHooUV otabuol epyaciag amnod
S510pOPETIKOUC KATAOKEVAOTEC. H TuTtomoinon Twv TOTUKWVY SIKTUWV APXLOE UE TN cuVEpON
1000 Tou IvotitoUutou HAektpoAoywv kat HAektpovikwv Mnxavikwv (Institute of Electrical
and Electronic Engineers, IEEE) 6co kat t¢ Evpwnaikri¢ Evwong Kotaokevaotwv
Yrniohoylwotwv (European Computer Manufacturing Association, ECMA) oL omoiot
ouudwvnoav va akoAouBrioouv to povtého OSI.

Onwg éxoupe NéNn avadépel, n avtaAlayrn UNVUUATWY KoL N EMKOWWVIia Twv otabuwv
epyaciog péow Siktvou €xeL avaAuBel oe entd enineda pe Baon to povtédo OSI. Ta Suo
KatwTepa emnineda sival to eninedo ocuvdeong dedopévwy Kat 1o Ppuolko eninedo. Ta dvo
oautd emnineda kabopilouv Tov TUTIO TOU SIKTUOU KOl TO TPWTOKOAAO emikowwviog. H
vAomoinon tTwv 6Uo autwy eTUMESWY YiveTal amo cuvduacpo UALKOU Kal AOYLOULKOU.

O opyaviopog IEEE Snuloupynoe eMLTpom, oL €lval yvwaotr oav entponr) 802, Ue £pyo Tov
kaBoplopod mpotunwy yia ta torikd (LAN) kat pntpomoAttikd (MAN) Siktua umoAoyloTwv.
Tol UNTPOTIOALTIKA S{KTUOL UTTOAOYLOTWY €XOUV XOPAKTNPLOTLIKA, TTOU BpilokovTtal HeTaél Twv
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XOPOKTNPLOTIKWY TWV TOTILKWVY KAl TwV eUpEwv SIktuwv (mapadeiypata MAN eival diktua,
TIOU KAAUTITOUV Lo TOAN). To €pyo TNG EMITPOTING XWPLOONKE apXIKA O 6 UTIOETILTPOTIEG KOl
N kaBepia e0TLIACONKE TNV AVATTTUEN ETULUEPOUC TIPOTUTIWY YLa TOUG SLodOopPETIKOUC TUTIOUG
SIKTOWV. ITN ouvéXela, dnuloupyndnkov Kal GAAEC UTTOETILTPOMEC. T AMOTEAECUOTO TNG
KaBe umoemTpomnig sival yvwotd wg IEEE 802.x 6mou X 0 aplOPOC TNG UTTOETILTPOTI G TIOU
£Byale To amotéAsoal.

Me Bdon to €pyo tng emtporig 802, to dsutepo eminedo tou poviédou OSI xwpioBnke ot
Vo umnoemnineda: oto umnoemninedo EAéyxou Aoyikng ZUvdeong tng ypapung (Logical Link
Control, LLC) kat oto unoeninedo EAEyxou MpocPaong oto Méoo (Medium Access Control,
MAC).

OslI IEEE 802

‘EAeyxos Aoyikis
Zuvbeong (LLC)
Emimebo Zovbeong

Aebopivwv »
‘EAeyyos lMNpoofaons
oto Méoo (MACQ)
duoiko Duoiko
Ewmimedo Emimebo

M£oo Metaboong

IxNUa 2.2.a: Ixéon povtéhwv avagopdg OSI kat IEEE 8.

(Mnyn: ApBavitng, K., KoAuBag, I, & OUtatog, 5. (2001). Texvoloyia AKTUWV ETIKOVWVLWVY)

To unoeminebo EAéyxou Aoylkng Uvdeong meplypadetol ano to npotumno IEEE 802.2. Ta
npotuna IEEE 802.3,4 kat 5 meplypddouv toug Sadopetikols tpdmoug mpocBacng oto
péco.

2.2.1'EAeyxo¢ Noyikng Zuvdeong (LLC - IEEE 802.2)

To mpoétuTo IEEE 802.2 meplypddel Ti¢ Asttoupyieg Tou unoemunédou LLC. Onwg €xoupe Adn
avadépel, to LLC sival to avwtepo umoeminedo tou emunédou cuvdeong dedopévwy Kal
elval kowo yla tig Stadopeg peboSouc MpocPacng oTo HECO, OTIWG AUTEC opilovtal amno ta
npotuna |EEE 802.3,4 kat 5. O kUpLO¢ okomog tou LLC elval n mapoxr) UTNPECLWV OTO
eninedo Siktvou. To emimedo Siktuou umootnpiletal and ta "Inueia MNpocPaocng yla
E€untnpétnon" (SAPs - Service Access Points), mou moapéxel to umoeninedo LLC. To
unoemninedo LLC pe TN Oclpd tou SEXETAL UTINPEGCLEC aMd TO KOTWTEPO TOU UTOETNESO
e\éyxou mpocBaong oto HECO.

To unoenimedo LLC pmopel va tapéxeL TIC MOPAKATW UTINPECIEG:

e Ynnpeoia xwpic smPePaiwon kar xwpic olvéeson (UnAcknowledged con-
nectionless service)

TNV mepinmtwon auth £vag otabuog epyaociag otélvel mAaiola oto otabuod epyaciag
TOU TipoopLlopol Xwplic va meplpével emPePfaiwon Anng. Eniong dev eykabiotatat
npokatofoAikd oUvdeon HeTtafl Twv SUo oTabuwy Kat oUTe, PUOLKA, TepUATIlETAL N
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ouvdeon oto TEAOG TG emkowwviag. Edv yia dtadopoug Adyoug, omwe efaltiag
BopuPou oto KavaAl emikowvwviag, xabel kamolo mAaiolo, dev yivetal mpoomndbeia
EMAVAKTNONG Tou. H umnpeoia autr npoodépel Tn HIKpOTEPN KaBuotépnon otnv
EMIKOWVWVIA TWV oTaBHwWY gpyaciog Kat sival KatdAAnAn ylo emikowvwvia og péoa,
IOV TtaPouCLalouv XapNAG TocooTO AaBwv KoL n emavaktnon AavOaouévwy
Sebopévwy yivetal and uPnAotepa emnineda.

e Ynnpeoia pe emPefaiwon ARPng xwpic cuvdeon (Acknowledged connectionless
service)

J€ QUTH TNV UNNPECia OTWCE Kal TPONYyoUHEVWG, 8ev eykabiotatal ouvdeon Hetall
Twv otabpwv gpyaciag mpwv TNV €vapén avraAlayng dedopévwy, alAd yla Kabe
mAaiolo mou otéAvetal emiBepatwvetal n AnPn Tou amnod to otabud epyaciog Tou
npooplopol. H unnpeoia autol tou eiboug kuplwg edapudletal, oe oUVOEOELS
tUTou onueio mpog onueio (point to point).

e Yrnpeoia pe cOvdeon (Connection oriented service)

Elvat n mo mepimAokn umnpeoia mou pmopei va mapéxel to umostinedo LLC. Evag
otabuog epyaociag mplvy apyiosl tTnv €mkowwvia pe Ttov otabud epyaciog Tou
T(POOPLOUOU, TIPETIEL TIPWTO VAL EYKATAOTIOEL UE QUTOV £va voNnTo KUKAwa. Emiong
yivetal kat emiBeBaiwon APng tou kabe mAatoiou mou petadobnke. Itnv unnpeoia
auTh ylvetal emiong kat éAeyxog pong Twv dedopévwy. O €Aeyxog pong avadeépetal
oto eninebo &iktvou. H Sladikaocia eykatdotoong evog vontol KUKAWUOTOG
nepAapBavel Tpia otadla: tnv gykatdotacn ocuvdeonc, tnv petadopd deSopuEvwy
KOlL TOV TEPUOTIONO TNG oUVOEDNG. ITNV gykataotach clvdeong ol Vo otabpol mou
TIPOKELTAL VO ETILKOLVWVIGOUV, AVTAAAAGOOUV KATIOLEG OPXLKEC TLUEC VL0l LETABANTES
KOl METPNTEG TOU XPeLGlovtal ylo vo TpakoAouBrioouv tnv petadocn Twv
mAaolwv. Xtn ¢aon petadopag OSedouévwy petadibovrtal T mAaiola Kot
emPeBawwvetal n  ANPn Toug. Itn  ¢daon TEpUATiOpoU TG ouvdeong
aneleuBepwvovtal oL PETAPANTEG  KOL METPNTEC KAl YEVIKA OTL  Héoa
XPNOoLUomoLlnOnKav yla tn eNiTEVEN TG EMLKOLVWVIOC.

(Mnyn: ApBavitng, K., KoAuBag, I., & OUtolog, 5. (2001). Texvoloyia AkTUwV Emikotvwviwy)

2.2.2 NpwtokoAAo CSMA/CD (IEEE802.3)
NMpoétuno npooPaong oto péco IEEE 802.3

To npdtumo IEEE 802.3 meplypadel to mpwtdkoAAo eléyxou mpdofacng oto GuUcLkd HEDO,
yla Tomko Siktuo umoAoyLotwy tomoAoyiag aptnplac.

To npoétumo IEEE 802.3 KAAUMTEL TA TMPWTOKOAAQ Tou ¢uOLKOU EMUMESOU KAl TOU
urnoemunédou MAC. EtoL pe to mpotunmo |EEE 802.3 kabBopilovtal oL umnpecieg mou
npoodépel to unoeninedo MAC mpog to unoeninedo LLC mou eidape otnv mponyoUevn
napaypado. Eniong kabopiletal o tpomog npocPaocng tou unoeminédov MAC oto puolkd
puéco. O Tpomog npooPacng oto PECSO, TOU Xpnolpomnoleital oto mpotumo IEEE 802.3, sivat
yvwotog wg péBodoc "MoAhanAng Mpoomélaong pe Akpoaon DEpoviog kot Aviyveuon
Suykpoucewv" (Carrier Sense Multiple Access with Collision Detection - CSMA/CD). T£Aog
kaBopilovtal Ta ofuata onpatodociag Katl oL TpomolL guvdeong oto Gpuotkd péco. Emeldn oL
TPOMoL oLVSeoNG e TO GUCIKO HECO TTOLKIAOUV avaAOYywWE HE TNV Aoy Tou GUOLKOU HE-
00U, UTIAPXOUV EVOAAOKTLKA TIPOTUTIA TTOU B0l TA TOPOUGLACOUUE TIOPAKATW. TN CUVEXEL
Ba neplypaou e to xapaktnpLotka the pe®oddou CSMA/CD.



Mé£Bobog npooBaong oto péco CSMA/CD

O ouvbuaopog tng pebodou CSMA/CD kat Tng TomoAoyiag aptnpiog cuxva avadEpetal wg
Ethernet. To Ethernet avamntUxbnke amnod tnv stalpeia Xerox otig apyeg tou 1970 kat unnpée
n Baon yla thv avantuén tou mpwtotumou IEEE 802.3. Yrapyouv dUo ekddaoelg Tou Ethernet
(n I katn I1). H apxwkn €kdoon tou Ethernet (n 1) Sev Atav cupPath pe to IEEE 802.3, aAld n
£€kdoon Il eival Baoika n idla pe to IEEE 802.3. IRuepa, o 6pog Ethernet cuyva avadépetal
og O\a ta Siktuo, TTou xpnotpornotovv tn pEBodo CSMA/CD Kal YEVIKA CUMUOPPWVOVTOL UE
to npotuTo Ethernet f tig Stddopec ekboxEc tou IEEE 802.3.

O aAyoplBpog npocBaong oto HECO EXEL WG EENG:

‘OMol oL otaBpol epyaciag, mou cuvdéovtal oto (610 GUOIKO HECO Kal ival EVepyol, MPEMEL
va 0KoUOoOUV TO HEoO (KaAwdLo). Edv To péoo petadoong ival anacXoAnuévo, o oTabuog
epyaciog mou BéAel va petodwoel OSedopéva, Bo TPEMEL va TEPLUEVEL £wC OTOU
eheuBepwBel. Otav to péoco eival eAelBepo, o0 oTABUOG epyaociog Eekvd QUECWC TN
petadoon twv mAatoiwv tou. EGv TNV (Sla Xpovikr oTyun, Tou To Péco elsuBepwvetal,
umapéouv Kal @AAoL otaBuol epyoociag, mou Bélouv va petadwoouv oto péco, Ba
dnuoupynBel to dpatvopevo tng cuykpouong (collision). Itnv nepimtwon auvty, oL otaduol,
Tmou mpoomnddnoav tautoxpova va esknépdouv, Ba aviikndBolv to dawvouevo kat Ba
petadwoouv cUVTOUO onua, ou Ba avadEpel Tnv LTIAPEN cUYKpouoNG Kat Ba oTapaTHooUV
TNV EKTIOUTH TWV UNOAOMWY TAALOLWYV Toug, v BERala €xouv amopeivel kot AAAA Tpog
petadoon. Metd To onua YWwotomnoinong tng cUYKpouaong, oL oTabpol Tou cuppeteiyay otn
oUyKpouon Ba TEPLUEVOUV KATIOLO TUXOLO XPOVLKO SLACTNUA TIPLV ETILXELPCOUV ava TN
petadoon.

Mo oAU Kplolun MapApeTpog, n omnola ennpealel Katl TNV anodoon tng pebodou, sival o
XPOVOC, TIOU QMAlTEITAL ylo TNV avixveuon cuykpouong. Omwg £xoupe avadEpel, 0AoL ol
otaBuol epyaociag, mou cuvdeovtal oto PuaKO pECO e TV pEBodo CSMA/CD, mpenel va
TAPATNPOUV GUVEXELX TO PECO. EMOUEVWG, OTaV £vag oTtaBuog apxiost va petadibel mAaiola
01O PECO Kal oupPeil olykpouaon, o otaBuog Ba tnv avtiAndBei, emedni kat o blog Ba
avtiAngBel 6tL Ta mAaiola, Tou €xel HETASWOEL OTO PECO, €ival allowwpéva, AOyw Tou
BopLBou, mou Ba mpokAnBel, amd TNV TAUTOXPOVN EKMOUTH TAALGiwy (oTnv oucio nAektpl-
KWV onpatwyv) and toug aAAouc otaBuouc. MNpEmeL, eEMOUEVWE, N avixveuon tng cUYKPOUONG
oano Tto oTtaBbuo epyoaciag vo yivel og XpOvo HIKPOTEPO amd Tn SLApKeEld PETAS00NC TOU
ouvOAOU TWV TAOLOLWV. AUt n mapatnpnon SnULOUPYEL QUTOHATA TIEPLOPLOUOUG OTO
HEYLOTO UNKOC TOU KaAwdiou, kaBwg kot oTtoug pubuolg HETAS00NG TWV CTABUWY gpyaciag.
A¢ mdapoupe TNV mepinmtwon otabuol epyaciag A, mou apyxilel va petadibel T Xpovikn
otyun to. A umoBéooupe, emiong, OTL 0 oTaBUOG A, TTIoU EEKLVA TN UETAS00N OTN XPOVLKNA
oTlyun to, Bploketal otn Lo dkpn Tou KoAwdiou Kol OTL 0 XpOVoCg HETAS00NE TOU CHUATOG
arnd TN Yo akpn otn aAAn sival t. 2tnv avtibetn dkpn tou kKaAwdiou umdpyel otabuog B,
mou fekva TN PeTadoon tn otwyun to + T-X. Onwg elval puoko, o B Ba avtiAndBel tn
oUYKpPOUGN HETA oo XpOvo X Kal Ba otapatnoel tn petadoon. O otabuog A, ouwg, da
XPELOOTEL XpOVOo 2T-), yla va avtiAndBel tn olykpouon, ylati Téco xpovo xpelalovral ta
aAAolwpéva mAgov TAaiola va ¢Odcouv o'autov. Emopévwe, évag otabuog dev pmopel va
elval olyoupog, OtL Bprke To HECO eAelBepo, mMapd HOVO OTAV TIEPATEL XPOVOC 2T Xwpic va
yivel olykpouaon. Katd ouvémela, To pNKog Twv mAaloiwy, Ba peEmeL va gival TETOLO, WOTE
Va ETUTPEMEL TNV OVIXVEUON TWV OUYKPOUOEWV TPV OO TO TEAOG tng Metadoong. H
vAomoinon tou pnxaviopot CSMA/CD kaBopilet, OTL TO HEYLOTO HAKOC TAQLOLOU SEV TIPETTEL
va elval peyaAltepo amo 1518 oktadeg (bytes), evw 1o €AdXlOTO KATW amo 64 OKTASEG.
Emiong, €dv to pAKOG Tou KaAwdiou eival mMoAU peydho, oL cuykpoloelg Toté dev Ba
avixvelovTal £ykalpa. AKOUA YIVETAL aVTIANMTO, OTL Ta onpata dev Ba TPEMEL val €X0UV
otaBun 0 Volt, ywati olykpouan U0 GNUATWY, TTOU QVTLOTOLXOUV O UNSEVIKY otabun dev
Ba avixveuBel. MNa to Adyo auto, N UETAS0O0N TWV CNUATWY YIVETAL e BACN TNV EUPEWCS
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XPNoLuomnolouevn Kwdikomoinon Manchester. 2tnv kwdikomoinon Manchester, To kaAwdlo
umopel va Bploketal og pia amod TG TPEL KATAOTACELG: N petadoon evog bit O yivetal pe
petafacn amnod xapnAn os uPnAn otabun, n petddoon evog bit 1 yivetal pe petafacn amno
vPnAn o xapnAn otabun, evw TEAOG Katdotaon Xwpig onua (adpavég) tooduvapel os 0
Volts. H unAn otadun onpatoc ivat +0,85 Volts, evw n xapnAn -0,85 Volts.

ts
- |

belagnlelnlalelm]
ol N
T |

Manchester

Ixnua 2.2.1.a: Kwdikomoinon Manchester.
(Mnyn: ApBavitng, K., KoAuBag, I, & OUtatog, 5. (2001). Texvoloyia AKTUOWV ETTIKOVWVLWVY)

‘Eva B£pa, mou mpémel eniong va e€etacBel, elval yio mdéoo xpovo £vag oTabuog epyaciog,
adol aviyveuoel Tn clyKpouaoh, Ba améxel anod tn petadoon. Eivatl mpodaveg, OTL 0 Xpovog
Sev Ba mpémel va eival otabepdg kat (5log yia 6Aoug toug otabuoug epyaociag, ylati £tot Oa
o6nynBolpe oe SLABOXIKEG KAl CUVEXELC CUYKPOUOELC. a To AOyo QUTO XpnoLuomoleital
aAydplBpog yla tov umoloylopd tng kabuotépnong emavapetddoong ywa kdbs otabuo
XwpLota, e€aodpalilovtag Toug Tuxaio XpOvo EMOVEKTTOUTAG.

Inueiwon: Zta Siktua Ethernet 10 Mbps yivetal xprion tng kwdikomoinong Manchester. Zta
Siktua Ethernet 100 Mbps (Fast Ethernet) umapyouv moAAG Siadopetikd SlabEotpa
ouoTAUaTa Kwdlkomoinong, Tto omoia £fapTtwvtol Amo TN OUYKEKPLUEVN TEXVLIKI TIOU
vlomoleital. Tétola mpdtuma Kwdikomoinong eival ta MLT-3 (MultiLevel Transition), NRZI
(Non-Return to Zero, Inverted), T4 Multiplexing, 4B/5B kow 8B/6T. Avtiotowa, os Siktua
Ethernet 1000 Mbps (Gigabit Ethernet) xpnotpomnoteitol n kwdikomoinon 8B/10B.

Y€ aUTO TO onuelo Ba avadEpoupe OTL MAAALOTEPA UTIHPXAV OTO eninedo mpocBacng oto
péoo emiong ta mpotuma |IEEE 802.4-Aptnpia pe Koumodvil (Token Bus) kai IEEE 802.5-
AaktOAlog pe Koumodve (Token Ring), ta omoia Bewpolvrtal TAEoV TMOpwYNUEVA Kal
avadépovtat avaAuTikd otnv evotnta M.1 tou NoapaptripoToc.

2.3 Metadoon Baowkng kat Eupeiag {wvng

H mo amAn popdn onuatog €ivol To OMAO NULITOVIKO OHUO TO OmMoio €XEL HUOVO Lo
ouxvotnta. OAa ta dMa Opwg, olVOeTa onpota, MEPNAUBAVOUV UL PLKPH WG UEYAAN
TLEPLOXN CUXVOTNTWV avaioya e Tn popdn Toug.

Q¢ Baowknl Zwvn (Baseband) avadépetal n meploxy cuxvotAtwy mou meplhapBavel éva
oNua, otnv opxLkn Tou popdn, mpv petadepBel oe GAAN TePLOX) CUXVOTATWY HE KATOLA
Sladikaoia petatpomnig A Stapdpdwonc. Na mapadelypa £vo aKOUOTIKO ONUA, otn Bacikn
tou {wvn elval and 20Hz, oxedov cuvexég (D.C. - “0” Hz) puéxpt 20kHz. To akouoTIKO onua
OMIALAG, YLot TIG TNAETILKOWVWVLAKEG aVAYKEC, eplopiletal péxpl ta 3,4kHz mepinou, emeldén n
XpNoLun mAnpodopia mou petadEpel (KOTavonaon Tou TL AEEL KATIOLOG KOL aVayVWPLoHN TIOLOG
elval) Bploketal péxpL autn tn ouxvotnta. H Baoikn tou wvn eival mepimou 4kHz. Ma Tig
QVAYKEG TWV SLapOpwWV TNAETIKOWVWVLOKWY CUCTNUATWY, auTh N Baotkr {wvn LeTadEpeTal
oe uPNAOTEPEG oUXVOTNTEG Me Kamola dtadikaoia dlapopdwaong wote va ekmepudBel mpog
TOoV TPoopLopo. Ekel pe tn Sadikacio tng amodlapdpdpwong amokadiotatal otnv Pactkn
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http://www.wildpackets.com/resources/compendium/fast_ethernet/signal_nrzi3
http://www.wildpackets.com/resources/compendium/fast_ethernet/signal_nrzi
http://www.wildpackets.com/resources/compendium/fast_ethernet/signal_nrzi
http://www.wildpackets.com/resources/compendium/fast_ethernet/signal_t4
http://www.wildpackets.com/resources/compendium/fast_ethernet/signal_4b5b

Tou {wvn wote va pmopel va xpnowdomnotnBel. Etol Aettoupyolv Ta CUCTAUATA KAAGOLKNG
tAsdwviag pe moAumAeia cuxvotnTag Kat oL paSloPpwVIKEG LETASOOELG.

A A MiEAevong Zwvng
Baogikf Zwvn Band Pass

BaButmrepard
A\ Low Pass

'f fe
Ixnua 2.3.a: Baoikn Lwvn (Low Pass).

Ta Yndlaka onpota, cuvnBwe €xouv PeyaAUTEPN TIEPLOXH GUXVOTNTWV N omola HeyoAWVEL
000 aufavetal n toxutnta petadoong. H Baoikr toug {wvn eKTelveTal oe peyalltepn
nieploxn. Otav petadidovral xwplg Kaptd aAAn enefepyaocia (m.x. Stapdpdwon), onwc sivol
arnd ™ dnuloupyla toug, otn Baoikn Toug {wvn TOTe Aépe OTL N peTddoon sival BAoKAG
{wvng. XTo GUOLKO PEO Talldevel AMOKAELOTIKA HOVO éva onpa. O 6pog puetadoon BaoLKAG
{wvng kaBblepwbnke pe to Ethernet kabwg katd tn petddoon Sev xpnoilomoinces Kopd
enefepyacio mapd povo KatdAAnAn kwdikomoinon, Manchester otnv apxn Kot S1adopeTIKES
OTLG EMOUEVEC eKEOOELG.

O o6poc “Broadband” eival cuvwvupog pe tov 6po “wide band” o omoiog amnodidetal wg
gupeia wvn. It TnAemikowwvieg avadépetal otn duvatotnta Tng HeTAdoong evpeiog
{wvng va petadépel Tautoxpova TMOAAG onuata n kivnon SladopeTikng Hopdng Kat
TLEPLEXOUEVOUL OTIWG PBivteo, pwvn Kal dedopéva. Mo TO XAPAKTNPLOUO EVOG GHUATOG A ULAG
petadoonc weg “broadband” oxUouv SladopeTika KpLtipla avaioya He to cupdpaldpeva.
2tn $UOIKN, TNV AKOUOTLKA Kal TNV NAEKTPOVLKNA, N onuacia Tou 6pou sival amAwg supeia
Lwvn. T PndLokéG LETASOOELC OUWE XPNOLLOTIOLELTAL YLO VAL TIPOGSLOPIOEL TV TOUTOXPOVN
petadoon Oebopévwv QMO TEPLOCOTEPA OTEVOTEPA N EMLKOAAUTTTOMEVA KavaAla. o
napadelypa oto ADSL, to eUpog {wvng TnG adoptiotng TNAEDWVIKNG YPAUUAC XwplleTal os
256 1 512 kovaAia (ta ovopalel “tovouc”) twv 4,3125kHz kal amd kaBéva am' autd
Slépyxovtal amod 2 wg 15 bit tautoxpova wote va emteuxBolv HEYAAEG TaXUTNTEC. 2TNV
elkova 2.3.B daivetal n xprion tou Vpouc Lwvng tTNG YPAUUNAG VoG cuvdpountn To onoio
potpaletat petafd tnAedpwviag ISDN kot petddoong ADSL2+. Ta mpwta 32 kavaAila (0-31,
138kHz) éxouv adebel eAclBepa yia xprion thAsdwviag ISDN kat ta urtddowna (32-511, £wg
2208kHz) yia xprion petadoong dedopévwy. Mapatnprote Ot Kabwe aufavel n cuxvotnta,
npog ta 8e€Ld, 6Ao kot Ayotepa Pndia pmopoulv va petodepbolv ota avriotowa Kovalla.
H tayxitnta mou PeTpAOnKe, OTN GUYKEKPLUEVN ypaupn, ntav Max: Upstream rate = 948
Kbps, Downstream rate = 12356 Kbps.

Bit Loading / Auvabdkd ynole ovd tévo

16 T T T T T

ppT N

4 Up Down .
12 F Stream Stream .

10

Bits per Tone

o N 2 o @

0 32 64 128 256 384 511

Tone

Ewova 2.3.8: Metadoon os ypapu ADSL (over ISDN) - 512 tovor/kavaiia twv 4,3125kHz.
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2.4 Aiktva ETHERNET (10/100/1000Mbps)

Baowka Mpotuna tou IEEE 802.3. Mpoketpévou va kaludBoulv ol Siddopot cuvduaopoi
duolkwv péowv petadopdg kat pubpol dedopévwy, To ipoturo IEEE 802.3 £xeL mpoPel otnv
€kboon kamolwv mapaAlaywv. Me tnv mapodo Tou Xpovou oAoEval Kol TIEPLOCOTEPES TO-
pallayég mpootiBevtal ota Baotkd potuma tou IEEE 802.3.

H kwéikomoinon Twv Bactkwy mpoTtuTiwy yivetal wg e€nc:

XBase/BroadbandY
omou: X n taxutnta petadoong twv dedopévwy os Mbps
Base/Broadband o tUnog onuatodooiag, mou xpnotpomnoleitat
Y avTLOTOLXEL OTO UEYLOTO UAKOG TOU TUNUATOC (segment)

Ytov mivaka 2.4.a avodépovtal ta Baoikd mpotuna tou IEEE 802.3 Kal Ta XapaKTnpLoTIKA
TOUG.

Turnog Méoo M£6odog PuOuag Msy Loto ,
R , , , HAKOG TomoAoyia
Awtuou Mestadoong Inuatodooiag | AsSopivwv R
THApaTOG
10Base5 5%“8:;0:;?; Baokn g {wvng 10 Mbps 500 m Aptnplag
Opoaoviko
10Base2 50 Ohm thin Baokng {wvng 10 Mbps 185 m Aptnplag
(RG-58)
ABwpdkioto
1Base5 OUVECTpPOUPEVO | Baotkng lwvng 1 Mbps 250 m Aotépa
(UTP)
ABwpakiLoTo
10BaseT | ocuveotpappévo | Baouwknc lwvng 10 Mbps 100 m Actépa
(UTP)
Opoaoviko , ,
10Broad36 75 Ohm Eupulwvikn 10 Mbps 3600 m Aptnplag

Mivakog 2.4.a: Baowka npotumna tou |IEEE 802.3 Kol Ta o pAKTNPLOTIKA TOUG.

(Mnyn: ApBavitng, K., KoAuBag, I, & OUtotog, X. (2001). Texvoloyia AKTUwWV ETIKOVWVLWVY)

To Ethernet Il eival mapopoto pe to 10bases.

Mépa amo T Paoikég ekdooelg tou IEEE 802.3 mou avadEpovial oTovV MApAnAavw Tivaka,
£X0OUV TIaPouoLaoTeL Kal AAAEC EKOOOELG, OTWG oL EKSOTELG yla OTITIKN (Vo w¢ dUGIKO HECO
petadoonc (Fiber Ethernet). H kwdikomoinon mou xpnolpomnoleitat eivat: 10Base-F.

10Base -F: Fiber Ethernet._To 10Base-F Baoiletal otnv mpodiaypadn FOIRL (Fiber Optic
Inter-Repeater Link), mou &nuoupynbnke yia tn dlacuveon emavoAnmTWV UE OMTIKEC (VEC.
H 1o ouxva XpnolUomoLloUeVn OTTIKN (val ival n Suthn moAltpormn 62.5/125 um yia tn
petadopa unépubpng aktivoBoliag pwtdg amd LEDs. H mio yvwotr ékdoon eivat n 10Base-
FL kal ypnowuoroleital otn Sdtacuvéeon Kupiwg emavalnmtwy (repeaters) os amootaoh
HEXPL KoL 2Km.

H xprion omukn ivag xpnotpomoleital 6tav BéAoupe va cuv8ECoULE onueia, TTOU OMéEXOuV
QapKETA peTafl Toug (HEXPL 2Km), Kal OTov UTTApXEL augnpuévog NAeKTpopayvnTikdg BopuPoc
(r.x. Blopnxavieg). To LELOVEKTNMO, OUWC, TNG OMTLIKAC vag gival To auénuévo KOOTOG Kat N
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SduokoAia, mou mapoucLalel OTNV EYKOTAOTACN KAl TO XELPLOUO TG (.. Sev umopolpe va
TNV TOAKICOULE YLO TO OXNUATIONO ywviag).

Ethernet uPnAWV TAXUTATWV. XNV IPONYOULEVN TapAypado TAPOUCLACOHUE TA BACIKA
npoturnia tou |EEE 802.3. Onwg €xoupse, nén, avadépel véeg ekdooelg tou |EEE 802.3
ovantlooovTol Kol yivovial TPOTuma HE TNV MAapodo Tou XpOvou. ITn CUuVvéXela, Ba
Tmapoucldcoupe SUo véa mpotuma: to |IEEE 802.3u (Fast Ethernet) kat to IEEE 802.3z (Gigabit
Ethernet)

Fast Ethernet. To Fast Ethernet moapéxet eUpog¢ Ilwvng 100Mbps. Ekto¢ amd To
Sdekamlaolaopo ¢ taxutntog, mou Tapéxel to Fast Ethernet, §00nke Wblaitepn mpoooxn
oTo va pnv StatapayxBei katd to Suvatov n unapyxouoa Kalwdiakn umodoun. Etol avaloya
LLE TO XpNOLUOTIOLOUUEVO PUOLKO PECO, SnuioupynBnkav Stddopa EMIUEPOUG TPOTUTIA: TO
100Base-TX, 100Base-FX kat 100Base-T4.

e 100Base-TX: Q¢ ¢uowko péco pmopel va xpnotpornotndei kaAwdio UTP (aBwpdkt-
oto) katnyopiag 5, | kaAwdlo STP (Bwpakiopévo). H andotaon Tou TUAUATOC Umopel
va ¢Bdoel pexpt ta 100 pétpa. Mo tn peTddoon twv Se60UEVWY XpnaotpomnolouvTal
ta 6U0 amod ta técoepa {evyn Tou KaAwdiou, €va fevyog yla kaBe katevBuvon.
Emiong, ya Adyoug xpoviopoU kukAodopouv navta cUpBoAa kat ota duo Levyn, ite
oUTA elval mpaypatikd dedopéva eite eldikad oUpBoAa otnv mepintwon, mou Sev
umapxel Spaotnpldotnta oto Siktuo. Ta {evyn, mou Sev xpnolpomnolouvtal, cuviBwg
tepuatifovral.

e 100Base-T4: To ¢uoikd péco pmopet va eival kahwdto UTP katnyoplag 3 Kat mavw.
2TO MPOTUTIO AUTO YiVETAL Xpron Kal Twv Tecodpwy (eVywV Tou KoAwdiou Kot auto
aroteAel UELOVEKTNUOL OTNV TIEPITTTWON, TIOU UTIAPXOUV TOAQLOTEPEC EYKATAOTAOELG
KOl XpNoLUoTolouV povo ta §uo Lelyn. Ita {elyn UTIAPXEL OO HOVO, OTOV EXOUE
petadopa dedopévwy. H péylotn amootaon evog TURpatog sival ta 100 pétpa. Ta
tpla {evyn Xpnolgomololvtal ylo Uetdadoon 6eSopévwy, evw TO TETAPTO YLd
avayvwplon (Aqn) twv ocuykpouoswv. To 100- BaseT4, avtibeta pe to 100BaseTX,
Sev xpnolpomolel Eexwplotd KavaAla yla ekmoumnn Kat Andn Kat yia tov Adyo autd
Sev elval duvatn n audidpoun petadoon SeSopévwy.

e 100Base-FX: MrmopoUpe va xpnotpornotjooupe SutAny moAvtponn (62.5/125um)
HOVOTPOTN OMTIKN (va. To HAKOG THAMOTOG Yla TNV MEPLMTWon XPriong mMoAUTpOomng
vag eivat 412 pétpa oe emikovwvia half-dublex kat 2 xIAopeTpa og emikowvwvia full-
dublex. MNa povotpomn iva n amoctacn TUAHOTOC Umopel va ¢Bdacel ta 25
XALOUETPAL.

Gigabit Ethernet. To gigabit Ethernet IEEE 802.3z sival to vewtepo mpodtuTo Tou IEEE 802.3.
Mpoodépel emkowvwvia oto Siktuo pe evpoc {wvng ta 1000 Mbps. Yrapxel cupBatotnta
otnv koAwdiwon kal Kupiwg ywo xpnon kKoAwdiwv PBeAtiwpévwyv katnyopilag 5 (cat 5
enhance). To 1000BaseT eival mpotumo yla kahwdia tumou cat 5e. To gigabit Ethernet éxel
TPOTUTIA OTNV TIEPLTTTWAON XPONG OTMTIKWY WVWV. EToL yla moAUTporn omtikn iva 62.5 um oto
npotuno 1000BaseSX To HEYLOTO UAKOG Uopel vor pBAceL Ta 275 péTpa, evw yia iva 50 pm
Ta 550 pétpa. ¥to mpotumno 1000BaselX yia moAutponn iva 62.5 11 50 microns to PEYLOTO
unkog ¢0avel ta 550 pétpa Kal pe povotponn va twv 9 um pmopei va ¢Bdoel ta 5km
(mivakag 2.4.B).



METZTO MHKOZz
ONOMA MEZO METAAOZzZHZ TMHMATOS XAPAKTHPIZTIKA
1000Base-SX OMNTIKH INA 550 m MoAutporn (50 pum)
1000Base-LX OMNTIKH INA 5000 m Movotporn (9 pm)
XAAKINO KAAQAIO -
1000Base-CX 2 ZEYTH STP 25 m STP
(Owpakiopévo
OUVEGCTPOULEVO)
XAAKINO KAAQAIO -
1000Base-T 4 ZEYTH UTP 100 m Cat. 5 UTP
(ABwpdkioto
OUVECTPOUMEVO )

Mivakag 2.4.B. Baolka nmpotuma tou |IEEE 802.3z kol TA XA POKTNPLOTLKA TOUG.

(Mpooapuoyr and mnyn: http://web.cs.wpi.edu/~rek/Undergrad Nets/B06/Fast_Ethernet.pdf)

Emwonuaveon: Oa Aéyape OtL To gigabit Ethernet Snuoupyel véeg SuvaTtoOTNTEG OTO XWPO TWV
TOTILKWYV SLIKTUWV LE TNV TIPAYUOTIKA TEPAOTLO TaXUTNTO, TTIOU UTTOPEL va tpoadEpel. Eldka
LE TNV Tumornoinon tou 1000BaseT yivetatl oAU €AKUOTLKO, yLOTL UIopel va eKpETAAAEVOEL
TNV UTtapyouoa KaAwdLakr umodopr mou otnv MAseloPndia tng ival tumou cat 5.

'H&n OAoL oL KATOOKEVOOTEG SIKTUAKOU €€OTALOMOU £X0ouV va emLSeifouv OPKETA PEYAAN
yKkapa anod gigabit switches kal g MOAU aVTOYWVLIOTIKOTEPEG TIHECG amd AAAEG TeExvoAoyieg
LE ULKPOTEPO TTPpoodePOUEVO VPO Lwvng.

Ol veotepeg ekbooelg Twv Gigabit Ethernet diktuwv petadépouv ta Sedopéva oe 10 gigabits
ava Seutepolento, 40 gigabits ava dsutepoAento kal 100 gigabits ava dsutepoiento. Ta
Siktua autad elvat yvwotd wg diktua Twv 10Gb, Twv 40Gb kat twv 100Gb Ethernet, evw unod
avarntuén Bpilokovtal ta Siktua twv 400Gh.

2.4.1 Ta puoikd péoa — KwdKomoinon

To 6iktuo Ethernet mpotumomnow)Bnke améd tnv opdda epyaciog 802.3 tou Ivotitolutou
HAektpoAOywv Kat HAsktpovikwv Mnxoavikwv w¢ IEEE802.3, to 1983, petd tn Snpocieuon
Tou mpotumou Ethernet Il amd tn obumpaén twv etatpelwv DEC, Intel kat Xerox (DIX - 1982).
Erutdyxave ovopaotiky toxutnta nutapdidpoung (half duplex) petadopdg dedopévwv
10Mbps. Apxika mpoéPAene xprion Stapolpaldpevou péoou (shared medium) katl wg T€ToLlo
XPNOLUOTIOLOUOE OMOAEOVIKO KaAwdo Slapétpou mepimou 10mm pe SmAR Bwpadkion,
HLOVOKAWVO KEVIPLKO aywyO Kal XapaKTNPLoTIKY olvBeTn avtiotaon (gumédnon) 50Q. Eixe
XOPOAKTNPLOTIKO KITPLVO XpwHa Kol £polale, UNXAVIKA Kol NAEKTPLKA UE TO KOAWSLO0 TUTOU
RG-8. KataAAnho kaAwdio yia tétola xpron sival to 9880 tng Belden.



http://web.cs.wpi.edu/%7Erek/Undergrad_Nets/B06/Fast_Ethernet.pdf

Kahwdio
thick ethernet

Efwrepikdg
TOUTTOBEKTNG
/ DA-15F DA-15M
\
. . . Kahwaio Mpog AUI
Ewova 2.4.1.a: KaAwdio Thick Ethernet kot TropTroBikT KGpTag BIKTHOU
ocuvbetnpag tumou N. (Drop cable) ~ SSTP (S/FTP) 4wv {euytv

50m max

Elkova2.4.1.B: E€. moumodéktng Thick
Ethernet.

Mpnyopa ouwce (1986), e€attiag tng Suokapdiag Tou KaAwdiou Kol TNG OXETIKAG SUOKOALAG
OTOV XELPLOMO KOL TOV TEPUATIOMO TOU ot ouvdetipeg (connectors) tumou N,
OVTLKOTAOTABNKE 0 XpHon amo To Aentotepo (5mm), o UKAUTTO (TTOAUKAWVOG KEVIPLKOG
aywyog) kat 1o sukoAa Slaxelpiolpo emiong opoafoviko kKaAwdio RG-58. Kal to kaAwdlo
QUTO £XEL XOPOKTNPLOTIKA eumednon 50Q alld xpnolpomolel ouvbethpeg (connectors)
tunou BNC. Me tn Xprion tou Asmtotepou KaAwdiou, To SIKTUO AMEKTNOE TO MPOCWVULLO
thin Ethernet koL koat' avoloyia To Oiktuo pe Xprion tou kKaAwdiou twv 10mm
xapaktnpiotnke thick Ethernet. To thin Ethernet smikpdtnoe oe neplBdAlovta ypodeiwv
ota téAn ¢ Sekaetiog tou 1980 kat oTIg apxEG TNG SekaeTiag tou 1990.

‘Eva tpRpa ~ 200m (185m) max ,

T X 0,5m min . T
500 500
-ﬂgﬂlﬁ_‘lﬂgﬂ_—

10 Base 2 (thin ethernet)

Ewkova 2.4.1.y: Aiktuo Thin Ethernet (10Base2).

Kat otic duo meputtwoelg, thick kat thin Ethernet, ta kaAwdla cuvBETouv ULt EMLUAKN
aptnpia n onoia teppatiletal oto SUO AKPA OE TEPUATLKEG OVTLOTAOCELG TWV 50Q evw To éva
HOVO AKpo yelwvetal. Evélapeoa, yla tn olvdeon twv otabuwyv mapspBarlovral yia to thin
Ethernet ocuvéetipeg T (T connectors) ameuBeiag mMavw otnv KApTa SIKTUoU evw oto thick
Ethernet xpnolpomoloUvtal €§wTEPLKOL TOUMOSEKTEG TMAVW OTo KaAwdlo ol omoiot
cuvbEovtal otn Kapta SIKkTuou péow eldikol kKaAwdiou 4wv Levuywv pe cuvdetnpeg DA-15.
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Elkova 2.4.1.€ TeppaTiKn avtiotacn TUmou
N, turtouv BNC kot T turtou BNC.

Ewkova 2.4.1.6: Uvbeon Thin Ethernet oe
KApta SLKTUOU.

Alyo apyotepa (1987), mpodiaypadnke Kal n xprion omtikAg tvag, apxikd yia tn Stacuvdeon
anopakpuouévwy eravainmtwy (FOIRL - Fiber Optic Inter Reteater Linking) og amootdoslg
1km. TeAlkd, UETA TNV €L00YWYH OE XPNON TWV CUVECTPAUUEVWY KoAwdiwv (10BaseT),
turtonolBnke to 1993, oto mpodtumo 10BaseFL pe péylotn andotaon 2km Kal otn CUVEXELD
urnoothpLEe mMAnpwe apdidpoun (full duplex) emikowvwvia.

Jtov mivaka 2.4.1.a ¢aivovtal CUYKEVTPWTIKA Ta XOPAKTNPLOTIKA Twv Slktuwv Ethernet,
10Base5, 10Base2 kat 10BaseFL.

Thick Ethernet Thin Ethernet 10BaseFL [1993] /
[1983] (10Base5) | [1986] (10Base2) (FOIRL - [1987])
) Baowknc {wvng / Baowric Lwvng / L
Metdsoon / 10 Mbps, Half 10 Mbps, Half Baouic twvnc /
Toxvnta Duplex Duplex 10 Mbps, Half DupIex
(kat apyotepa FDX)
, , IEEE802.3 IEEE802.3
MNpdoBaon oto peco
pooBacn oto U (CSMA/CD) (CSMA/CD) IEEE802.3 (CSMA/CD)
TomoMoyia/Méyioto , , , ,
, , Aptnpia, 500m Aptnpla, 185m 2nuelo pocg onueLo
KOG TULAQTOC pTNp pTnp nueio mpog onu
Méy. aplBuog
TUNUatwy (e H/Y) >(3) > (3) 1
Méy. apL'8u0$ KOUBwV 100 30 5
ova TUAMO
ZOVOALKO piy. pikog 2,5km 925m 2km (FOIRL: 1km)
KoAwdilwong
850nm - AtmAn
El6oc kaAwdiou (Zo) | tumou RG-8 (50Q) RG-58 (50Q) TOAUTPOTIN OTTTIKN va
62,5/125 um
Eidoc ouvdetnpwv tumou N tumou BNC tumou ST
, , Evowpatwpévog Evowpatwpévog
n E ) . , .
OWTtOdEKTNG fwreptkog (n e€wteptkog) (7 e€wteptkog)
, , SSTP (S/FTP) 4x2,
KaAwblo mopmodektn 50m max - (<<--) - (<<-)

[ 33 ]



5 tunuarta (segments), 4 emavaAnmnreg
Enektaoipdtnta (repeaters), 3 tuuaTa pe KOUPBOUG -
(populated)

Mivakog 2.4.1.0: XapaKTtnploTtika Siktuwv Ethernet 10Mbps e xprion opoagoVIKWY
KaAWS WV Kol OTITIKWV VWV,

Mapott n xpnon tou kaAwdiou RG-58 (thin Ethernet) enétpee tn Ptnvotepn Kat
EUKOAOTEPN €yKaTAOTOON TOTKWV SIKTUWV Ethernet, pe tnv UOBETNON TwWV KATA TOAU
dtnvotepwy kKaAwdiwv ouveotpappévwy Leuywv (10BaseT), n xprnon OMOAEOVIKWV
KoAwdiwv eykataleidpOnke oplotikd. Ta opoatovikd kalwdia Sev eykataleidpOnkav Aoyw
emdooswv. Elval e€alpeTikd we mPOog Ta NAEKTPLKA TOUC XOPOKTNPLOTIKA, €lval Bwpakiopéva
Kal €xouv oLaitepa xapnAn e€aocBévnon. Ouwg elval onUavTiKA okpLBOTEPA KAl AMALTOUV
OLaitepeg 5€€LOTNTEG OTOV XELPLOUO KOL TOV TEPUATIOUO TOUG O oUVOETNPEC (connectors). H
XpPNon Toug emavAABe 0To XWPO TWV AcUpUATWY SIKTUWV yla TN SLacuvdeon ToU 0.oUPUOTOU
efomAlopol pE TIG KEpOLeg Kal yio TN SOUAELA AUTH, OTLG TIEPLOXEG CUXVOTHTWY Twv 2,4 Kal
5,8GHz, anoteAolv povadikn Abon.

Ta koAwdla ocuveotpappévwy (euywv  Xpnolgormowolvtav  otn  Blopnyavia  Twv
TNAETUKOLVWVLWVY YLol TIOANG Xpovia Kal UTINPXE eupeia Texvoyvwoia yUpw amd autd Kol Ta
e€aptrpotd toug. Etol mpog to téAog tng dekacetiag tou 1980 mpotdOnke n xprion Toug yla
v vlomoinon Siktvwv Ethernet kat akoAoVBOnoe n tumomnoinon amnoé to IEEE to 1990 wg
IEEE802.3i yvwotdtepo wg 10BaseT. To diktuo Ethernet 10BaseT XpnoLpOMOLEL KEVTPLKO
Awavopéa (HUB) o omolog eival ouclaotikad évag emavaAfming noAAwv Bupwv pe BUPeG
turnou RJ-45 otig omoieg ouvdéovtal oL KOpPoL oe pla ducikry TomoAoyia actépa (£vag
KOUPBoG oe kaBe BUpa) pe péylotn amdotacn koppou - Hub ta 100m. To koAwdlo mou
XPNOLUOTOLE(TAL ElVaL TECOAPWY BWPAKLOTWY GUVECSTPAMEVWY {evuywV (UTP - Unshielded
Twisted Pair) katnyoplag 3 (Cat3) amnod ta onoia xpnotponolovvtal pévo ta dvo Levyn.
| 100m max |

ETHERNET Modular jack/plug
HUB , SWITCH 8p8c "RJ-45"

I Ta e T
|m - . -

Yﬂn]\owﬁTég (kGupor) epodiaapévol pe kapta dikTuou ETHERNET

Ewkova 2.4.1.0t: Aiktuo Ethernet pe xprion KaAwdiwv CUVECTPAUUEVWVY (EUYWV.

To biktuo Ethernet ouvexilel tnv €€€AIEN Tou kalL amd to 1995 umootnpilel toxvTNTA
petadoong 100 Mbps (100Base-TX) evw amd to 1998 édtace ta 1000 Mbps r} 1 Gbps
(1000Base-T) apxlkd pe xprion omtikng ivag (IEEE802.3z) aM\d oTn CUVEXeld HE Xpron
kaAwdiov UTP (IEEE802.3ab). Amo to 1997 umnootnpilel mMARpw¢ apdidpopn enikovwvia.
To ONUAVTLKO yla TNV £mKpAtnon Kat eéamAwon tou Ethernet sival n mpog ta miocw
oupBatotnTa UE TIG MoAaLOTEPEC EKOOOELG TOU N omola SleukoAUVETAL amo T Xprnon Wbuwv
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duolkwy péowv (aBwpaklota cuveotpappéva (evyn, katnyopiag CAT 5/5e kal KaAutepng).
Etol  kukhodopolv kdapteg Oiktuou Ethernet 10/100/1000Mbps mou umootnpilouv
omoladAMoTE amo TIG TPELG TOXUTNTEG. H autdpatn Stampaypdtevon sival amaitnon tou
npotumou yla ta 1000Mbps. H péylotn amootacn TMou KOAUTTOUV oL KAPTEG SLKTUOoU
Ethernet 10/100/1000Mbps pe xprion cuveotpoppévwy (suywv UTP Cat 5e kat kaAUTepng,
elval 100m. NapdaAAnAa UTAPXOUV KAPTEC OL OTIOLEG uTtooTNPilovVTaL AT SUTAEC TTOAUTPOTIES
| LOVOTPOTIEG OMTIKEC (VEG KOl KAAUTITOUV amOOoTACElG amd 220m péxpt mepimou 70km
(1000Base-SX £€wg 1000Base-ZX). MoAAEG amd AUTEG SEV CUUUOPHWVOVTAL LE TUTIOTIOLHOELS
Tou IEEE aAAG amoteAoUv TeXVOAOYLKN KalvoTopio Tou uloBeteital amd Siddopoug
KOTO.OKEUOLOTEC.

Ta kaAwdia cuveotpappévwy Levywv katoaokevalovial oe Slddopeg mapoAAayEG Ko
KOTNyopiec waote va avtamokpivovtol o€ SLadopETIKES AMALTAOELS EPOpUOYWY Kal Xprong.
Ta 1o cuvnBlopéva €xouv HovokAwvoug aywyoug dtatoung 22 AWG (@ 0,644mm) €wg 24
AWG (® 0,511mm) pe BepUOMAAOTIK HOVWON, O TECCEPA AVEEAPTNTO CUVECTPOUUEVA
{elyn. OAa padi mepikheiovtot amd eEwTeptkd MAAOTIKO TepiBAnUa.

Ewkova 2.4.1.0: ABwpAKLOTO KAAWSLO GUVECTPAUUEVWY (EVYWV.

ATo TAeUpdG Bwpakiong Umopel va gival r} oxL BwpaKIoPEVO GUVOALKA TO KaAWSLo 1 Kot
kaBe elyog xwplota. H Bwpdkion givat duANo aAoupwviou To omoio meptBaliel To {evyog n
TO KaAWSLO OUVOALKA Kal XAAKIVO TIAEypa (UMAEVTAL) Le apall EwWG EALPETIKA TTUKVA TIAEEN
To omoio meplBAANEL CUVOAIKA TO KOAWSLO. ITOV TAPOKATW Tivaka daivovtal Stadopol
TUTIOL KOAWSIWV CUVECTPAUUEVWY {EUYWV KOL O XOPOAKTNPLOUOC LE ToV omoio ival yvwaotol
Kall €ival SNAWTLKOE TOU TPOTIOU KATAOKEUNG WG TTPOG TV BwpakLon.

Aprv(m'Lo ‘Ovopa Katd To PATuno pr('!K'lGr] T A IS
Biopnyxaviog ISO/IEC11801 KaAwdiou
uTP U/uUTP Kopia Kopia
STP, ScTP, PiMF U/FTP Kol HETAAALKO dUAAO
FTP, STP, ScTP F/UTP petaAAko ¢puAdo Kopia
STP, ScTP S/UTP HUETAAALKO TIAEY O Koo
SFTP, S-FTP, STP SF/UTP “jsgé‘ﬁ'ffond})‘s‘;\;\*g kapia
FFTP F/FTP HUETAAALKO GUAAO UETAAALKO dUAAO
SSTP, SFTP, STP PiMF S/FTP METOAALKO TAEypa | UETOAALKO pUANO

Mivakag 2.4.1.8: KaAwdia cuveotpoppévwy (euywy (wg tpog tn Bwpdkion).

H Owpdkion emTpEnel ot €va OWOTA EYKOTEOTNUEVO KOAwSlo va €Xel KAAUTeEpPN
ocupnepldpopd WG MPOG Tov NAEKTpopayvNTIKO B0pufo Kot TG mapeUPoAEg. Enmnpealetal
Alyotepo amo efwrteplkolc BopUPoug mTou pmopel va mapdyouvial anmd efWTEPLKEG
OUOKEUEG, NAEKTpOKLYNTNPEG, Slatalels pwtiopol KA. Emiong ta onupata mou UetadEpel
embpolv aoBevéoTtepa 0 GUOKEUEG TOU Apecou e€wteplkol TeplBAaAAovtog SLEAsUONG TwV
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KoAwSiwv. Tétola Bépata kaAUmrtovtal amd T odnyleg mepl NAEKTPOUOYVNTLKAG
ouppatotntag (ElectroMagnetic Compatibility - EMC).

©UAAO aAoupvion
ouvoAlka (GAa Ta Zeuyn)

SIFTP

NAgypa (pnievtal)

<A, DUAAO aAovpwiov
ava Zelyog

Ewkova 2.4.1.n: OwpoKLoPEVA KOAWSLO CUVECTPOUUEVWY {EUYWV.

Mta oNUAVTIK TIAPAUETPOC Yyl Ta KaAwdla petadopdc dedopévwy eival To avaloyiko
€0po¢ {wvng toug (bandwidth) to omoilo 6tav sival peydlo emitpénel oe éva Kalwdlo va
emtuxel avtiotowa uPnid pubpo petadopdg dedopévwy (taxltnta). To g0pog Lwvng
peTpaTal o Hz kal ta moAAAMAAGCLA ToU evw 0 puBUOG petadopdc dedopévwy ot Bps (bits
per second) kat to moA\amAdola tou. Ta mpotuna dev mpodlaypadouv cadpwg to gVPOg
{wvng aAAd TG EMISOOELG KOL T XAPAKTNPLOTIKA TOU KAAWSIoU PUEXPL KATIOLO CUYKEKPLUEVN
ouxvotnTa ylo kKabe tumo. Q¢ MPog TN ouxvoTnTA UEXPL TNV omoia mpodlaypadovtal ta
XOPOKTNPLOTIKA TOUG, TA KAAWSLO CUVECTPOUUEVWY (EUYWV KOTOTACCOVTIOL O KAAOCELS
Katnyoplec.

KAdon
(Class) Katnyopia Zuyvotnta
EN (Category) (6pro , , ,
50173-1 EIA/TIA- et Toxvtnta Zuvéetnpag Mapatnpnoelg
ISO/IEC1 568-C.2 dbwv)
1801
A 100 kHz Mn xpnon yia
bebouéva
B 1 MHz
To avayvwpilel
10M .
C Cat3 16 MHz OMbps, 8p8c, RJ45 TO MPOTUTIO -
10BaseT
C.2
TIA/EIA-568-A
Cat5 100 MHz OVTLKATAOoTOOoN
amnod Cat 5e
100Mbps,
1Gbps,
D Cat 5e 100 MHz 100BaseTX, 8p8c, RJ45
1000BaseT
1Gbps,
E Cat6 250 MHz 1000BaseT 8p8c, RJ45
Méypt Cat 6A
10Gbps, .
EA Cat 6A 500 MHz 10GBaseT 8p8c, RJ45 Bwpakion ’
TIPOALPETIKN
F Cat7 600 MHz GGA45, TERA S/FTP
FA Cat 7A 1000 MHz 40GBps? GGA45, TERA S/FTP

Mivakog 2.4.1.y: Katnyopieg KaAwdiwv cUVESTPAUUEVWVY (EUYWV.
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Ta KaAWSLO CUVECTPAUUEVWY (EUYWV £XOUV HLA TUTILKN TLUN XOPOKTNPLOTLIKAG EUMESNONG
100Q ava evyoc. H Ty autr pnopel va ¢ptdavel ta 150Q o€ 0pLoUEVOUG TUTOUG KAAWSLWY
Kol elval armoSeKTr) LOVo amo Ta TPOTUTA TG Oelpag EIA/TIA.

Ta mpotuma pmopet va gival Stebvr (onwg I1SO), supwnaikd (ostpég EN) i Kal KpATIKAG
euBéAletag (m.x. ANSI, DIN) ta omoio pmopel va mpoteivovtal amd emMayyEAUATIKES (TT.X.
EIA/TIA) i ETULOTNUOVLIKECG EVWOELC (OTwG To IEEE).

To ONUOVTIKOTEPO XOPOKTNPLOTIKA UEYEDN yia £va koaAwdlo eivat n e§acBevnon
(attenuation 1 insertion loss) mou elodyet otn Stadpoun Tou onuatog, n nmapadiadpwvia
(cross talk) oto akpo mou yivetal n ekmounr (NEXT - Near End X-talk), n napadiadwvia oto
anopakpuopévo akpo (FEXT - Far End X-talk) kot o Aoyog e§ao@évnong mpog
napadiadpwvia (ACR - Attenuation to Cross-talk Ratio). H €€aoBévnon avadépetal ava
povada pnkoug tou koAwdiou kal cuviBwg ava 100m. H mopadladwvia gival to mocooto
TOU EKMEUTIOPEVOU CAUATOC amo €va {eUyoC To omoio MapeUPBAANETOL OTO YELTOVIKO TOU
{elyog w¢ avemBupunTo onua. YmApXouv Kal GAAa XOPOKTNPLOTIKA HeyEOn Ta omoia
npoSlaypddovtal avaluTikd oTa TPOTUTIO KAl amoTeAOUV QVTIKEIMEVO UETPNONG yLd TNV
moTonoinon twv KAAWSLWOoEWV w¢ PO To avtiotolo npoturno. Miotonoinon onuaivel otL
TO LEYEDN LETPAONKAV LE TOV CUVIOTWEVO TPOTIO Kal oL TLUEG BpéBnkav péoa ota dpLa Tou
TpocdLopileL To pOTUTTO.

ESAZOENHZH NAPAAIADQNIA (NEXT)
Zuxvotnta Cat 5e Cat 6 Cat 6A Cat 5e Cat 6 Cat 6A

(MHz) (dB) (dB) (dB) (dB) (dB) (dB)
1,00 2,1 1,9 1,9 60,0 65,0 65,0
4,00 3,9 3,5 3,5 54,8 64,1 64,1
8,00 5,5 5,0 5,0 50,0 59,4 59,4
10,00 6,2 5,5 5,5 48,5 57,8 57,8
16,00 7,9 7,0 7,0 45,2 54,6 54,6
20,00 8,9 7,9 7,8 43,7 53,1 53,1
25,00 10,0 8,9 8,8 42,1 51,5 51,5
31,25 11,2 10,0 9,8 40,5 50,0 50,0
62,50 16,2 14,4 14,1 35,7 45,1 45,1
100,00 21,0 18,6 18,0 32,3 41,8 41,8
200,00 - 27,4 26,1 - 36,9 36,9
250,00 - 31,1 29,5 - 35,3 35,3
300,00 - - 32,7 - - 34,0
400,00 - - 38,5 - - 29,9
500,00 - - 43,8 - - 26,7

Mivakog 2.4.1.6: Embooelg kaAwdiwv (TP) cuudwva pe to ANSI/TIA-568-C.2

Jtnv Ewova 2.4.1.6 ¢aivetal mopaotatikd n évwola tng e€acbévnonc. To onua Eekva amno
TO AKPO EKTIOUTING e Sedopévo MAATOC Kat ptavel oto aAAo akpo, Anng, e€acBevnuévo, pe
HLKPOTEPO TAATOC. EAv To onua gival ouxvotntag 25 Mhz kat Siépyetal and kaAwdio UTP
Cat 5e, Ba ptdost oto dMo dxpo 10dB acBeveotepo (to 1/10  10% tou apyLlkoU CrpHaTtog).
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Eav Siépxetal and kaAwdo UTP Cat 6, Ba ¢tdoel oto aMo akpo 8,9dB acBevéotepo
(mepimou t0 1/8 1} 12,5% ToOU OpXLKOU GHATOC).

Exmopmi

] v

ZuveoTpapivo {eiyos kadwdiwy

AN

Ewova 2.4.1.8: E€acBévnon (Attenuation, Insertion Loss).

JTIGC TOPOKATW ELKOVEG,

Ewova 2.4.1.1 kat Ewova 2.4.1k, dailvetat n évvola NG

napadladwviog oTo KOVILVO KoL OTO AMOUAKPUGUEVO AKPO.

ZuveoTpapévo Celyog Kalwdiwy

Exmopmn

VO OO0 00000 /004

DJ 2 wen

Ajyn

V000000 000000000048

Ewkova 2.4.1.1: Napadiadwvio NEXT (Near End CrossTalk)

ZuveoTpapévo {evyos kadwdiwy

Exmopmn

VO 0000000 L

RO Arigpn

Ewova 2.4.1.k: Napadiadwvia FEXT (Far End CrossTalk).

To kKoOAWSLO CUVECTPAUUEVWY (EUYWV €XOUV OUYKEKPLUEVA XpwHata ava (eUyog Kal
teppatifovtal oe ouvdetnpeg tumou “RJ-45” (modular jack/plug 8p8c) oktw Bfcswv Kot
oktw enadwv. Ta ypwpata Twv leuywv eivar MmAé ({evyog 1), MoptokaAi ({evyog 2),
Npaocwo ({evyog 3), kaL Kadé ({evyog 4). MNa kabe xpwua, to {euydpL TOU €lval ACTIPO UE
Awpida 1 aktuAioug 8lou xpwHATOG. 2toug {uyouc aplBuolc akpodsektwy TomoBetolvtal
Ta KOAWSL HE XpWHATA KAl OTOU¢ HovoUg ta dompa. O Mivakag 2.4.1.86 Sivel tnv
QVTLOTOLXlO. OKPOSEKTWY, ONUATWY Kol XPWHATWY (eUywv KaAwdiwv wote va pmopéoel
KATIOlOG, UE TN XPNon KOTAANAwY gpyaleiwv Kal UALKWY, VO KATOOKEUAOEL €va KaAwdLo

Siwktvou Ethernet.



Yrniapxouv Suo £i6n kaAwdiwv Ethernet avaioya pe t xpron,

® yla oUvSeon SLOPOPETIKWY CUCKELWY UETAED TOUC OMwG Kaptag Siktuou H/Y ot
HUB/Switch. H avtiotolyio akpodektwv eival “éva mpog éva” Petafl Twv Suo dkpwv
(straight through cable), ka

® yla oUVOECN OUOELSWY CUCKEUWV HETAY Toug, ormwg H/Y pe H/Y 4 HUB/Switch pe
GA\o HUB/Switch. Ot 0KpOBEKTEG €KTIOUMAG TNG HLOC HEPLAC odnyouvtal OToug
akpodékteg AnPng tng AAANG (crossover cable) kat to avtictpodo.

OL ouvletnpeg (connectors) mMAvw oTIC KAPTEG SikTtUoU Yopaktnpilovtat MDI (Medium
Dependent Interface) kal £€xouv oe OUYKeEKPLUEVOUG akpodékteg TV £€060 ekmopmncg (1,2
oto 10/100Mbps Ethernet) kat os dMoug tnv e€icodo yio APn (3,6). OL CUOKEUEG
Slaclvdeong (HUB/Switches) €xouv otig iSleg Béoelg tnv avtibetn Asttoupyia dnAadn oto
(1, 2) eicodo APng kat oto (3, 6) €€odo ekmoumng. Tote xapaktnpilovral wg MDI-X (MDI
crossed). AuTO eMLTPEMEL GTOUC UTIOAOYLOTEG va cuvdEovtal oe HUB/Switches pe kaAwdio pe
“gva mpog éva” avtiotolyia (straight through cable).

T 568 A T 568 B

Ewkova 2.4.1.ka: ZuppdTwon

S
TRSERERAT

1

B —a

u

Ewkova 2.4.1.kB: Kahwdio UTP, {elyn, cuvSOeTAPEC Kal apiBunon akpodektwv
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Ethernet Tpomog cupuatwong
10BaseT, |1000BaseT, B T568 B
100Base-TX | 10GBaseT (AT&T 258 A)
Aptdudg Snua / Snua / Xpwua Xpwua kaAwébiov |Mapatnproeig
akpobéktn | Asttoupyia | Asttoupyia kaAwébiov
1 X + BI_DA+ | dompo/mpacivo | dompo/mopToKaAi yla
2 TX - BI_DA - PACLVO TIOPTOKOAL 10/100 / 1,000
MBps xprion

3 RX + BI_DB + |dompo/moptokal | dompo/mpdcoivo | £§apTnudTwy

t Cat 5e kau

KoAUTEpAQ.

4 - BI_DC+ |AS I e

5 - BI_DC- |[iorpo/iimAe [INGoRpO/IRAEN| T 10GBps

xprion Cat6A

6 RX - BI_DB - TLOPTOKOAL TIPACLVO K KOAUTEPQ

7 - BI_DD +

8 - s oo - | I T

Mivakag 2.4.1.g: Avtiotolyia akpoSEKTWY, CNUATWY KoL XpWHATWY (Euywv KaAwSiwy

EKTOG amo ta XaAKLva KaAwdLla cuveSTpapéEVWY (euywy, Ta dtadopa mpotuna tou Ethernet
AdN amnod tnv swoaywyn tou 10BaseFL mpodiaypddouv Kal Th Xprion OMTIKWV VWV. OTTTIKEG
ive¢ umdpyouv mMOAUTpOMEG pe TUPAVA HEYOAUTEPNG OSLOTOMNG, TILO EUKAUTITEG ylo
KaBnuepvn xprnon wg kaAwdia oclvbeong e€omAlopol (ouvnBwg pe €wteplkd mepiBAnua
TLOPTOKAAL XpWHATOG) 1) HOVOTPOTEG LIE TILO AETTO TUPAVA UKPOTEPN €€acBEVNON yLa Xprion
0€ LOKPLVEC ATTOOTACELS (oUVRBWG pe eEWTEPLKO TEPPANUA KITPLVOU XPWHOTOC).

TUMOL OMTIKWV VWV TIOU Xpnoionolovvral oto Ethernet

Fvopevo evpoug
Tumnog Edappoyn {wvng eni TNV
anootacn (GHz*m)

Awdpetpog upnva /
eniotpwong (um)

oM1 Anapyalwpévog. Xprion os FDDI 160 - 200 62,5/125

OomM2 100Base-FX £w¢ 1000Base-SX 500 50/125

OM3 10GBase-SR K’(IL vPnAoTepeg 2000 50/125
TaxUTNTEG

oM4 10GBase-SR |<'ou vPnAotepeg 4700 50/125
TaXUTNTEG

0S1 | Tumomotnpuévn povAotporn omTikr iva | MpoKTKA Amelpo 9/125

Omtikn va pelwpévng e€acbévnonc.
0S2 JuvRBwg Sev xpnolpomoLeitat yla MPAKTIKA ATELPO 9/125

Ethernet

Mivakag 2.4.1.0t: "Katnyopieg kKaAwdiwv onTikwy vwv"




M TG OMTIKEG (veg uTtdpyouv avtiotola dladopa idn cuvdetnpwy Kal e€apTNUATWY aANG
0 TEPUOATIONOG TWV OTTIKWVY VWV amaltel 1blaitepn defloteyvia kot EomMALOUO.

Ewkova 2.4.1.k6: Movotpomn otk va

Ewkova 2.4.1.ke: ZUVOETNPEC OTITIKWV VWV (SC, Ewova 2.4.1.kot: Aumhol cuvdetnpeg SC,
ST) LC

Eronuaivetal ot pe tnv unoothplen mARpwe apdidpoung srkowvwvioag (Full Duplex)
navw amnod (eLelc onpeio mpog onpeio Onwce eival n olvdeon ™ KAptag SIKTUOU EVOG
uroloyloty otn BUpa evog petaywyea/Slavopéa (switching hub), mavel va oxveL to
CSMA/CD kal oL xpovikoi Teploplopol Twv xpovwv mAnpoug nepidopdc (Round Trip Time).
‘ETOL, OTLG OUVOECEL QUTEG, OL ETMITUYXOVOUEVEG QTMOCTACELS ETLKOWWVIaG meplopilovtal
LOVO amo TIC eMISO0ELS TwV GUCIKWY HECWV. TNV TEPIMTWOnN XpRong XaAKIVwY KaAwsdiwv, n
e€aobévnon mou elodyel to KaAwSlo amotelel onuavtikd TeploploTikd mapdyovta. Ot
OTTIKEG (VEC OUWG, €L6IKA oL povaTpomeg, He TNV £€alpetikd XxapnAn e€acBévnor toug,
ETUTPEMOUV TNV EMITEVEN AMOOTACEWV ETUKOLVWVIOC TNG TAENE TWV SEKASWV XIALOUETPWV.

g ekdooelg tou Ethernet mou xpnolpomoloUvtol OpOAEOVIKA KaAwdia 1 KaAwdia
OCUVECTPOUHEVWV {euywv He emavalnmreg (Repeaters) 6Ao 1o SikTuo amotelel éva eviaio
nedio ouykpouoewv (collision domain) oto omolo PoOvo €vag KOUBOG Umopel va eKMEUTIEL
KaBe otyur. Otav xpnolpomnoleltal yédupa 1 HETOYWYENG TOTE KABE TUAMA (segment)
amotelel avefdptnto Medi0 OCUYKPOUCEWV eVw OTAV XPNOLUOTIOLEITOL OTTOKAELOTIKA
petaywyéag/Slavopgag (switching hub) dev untdpxouv cuykpouaoelg, avédvovtog tov pubuo
Slakivnong (throughput) oe éva mpooektikd oxeblaopévo Siktuo. Qotdoo, €va TOMIKO
Siktuo amotelei éva eviaio nedio ekrounig rj moAuStavopung (broadcast/multicast domain)
KOL TO XOPOKTNPLOTIKO aUTO (0w amoteAel KAl TO KPLTAPLO OPLOHOU €VOG SLKTUOU WG
tormikoU (LAN). H évvola Tou tunuatog (segment) diktuou eivat dtadopeTikr avaoya Ue To
eninedo oto omoio yivetal avadopd. 3to puoikd eninedo adopd oto eviaio puolkd péco
(mx. kaAwdlo n eméktaon oautol pe emavalqmteg) kot Looduvapsl pe 1o TmEdio
OUYKPOUCEWV £vWw oTo eminedo {eVéng dedopévwy Looduvapsl pe to Tedio eKMOMMAG 1
TIOAUSLOVOUAG.

H texvoloyia Ttomikwv OIKtUwv Ethernet 8ev €xel TaApPOMEIVEL OTATIK OUTE E£XEL
gykataleldpBel. H mpog ta miow cupPatdtnto pe ta maladtepa mPOTUMA, TNG Sivel
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Sduvatotnta va e€eAlooeTal Kol Vo ELCEPXETOL OLYA - Olyd o€ Xpron mapdAAnAa e Tov nén
EYKATEOTNUEVO €EOMALOMO Kal otadSlakd va Tov avilkaBlotd. ETOL  €YKATOOTACELC
texvoloyiog 10BaseT (10MBps) otadiakd mépacav ota 100MBps KAl OTn GUVEXELX OTA
1000MBps. 'H6n kukAodopei e€omAlopoc yia 10GBps kot umapyouv mpotuma yla ta 40 Kot
100GBps. tov £161k0 TUTIO yivetal cultnon yia ta 400GBps.

Kwéikomoinon kot nAeKTpLKA onuatodooia

Kata tn Siefaywyn omolaodnmote enkovwviog HEow evog GUOLKOU PECOU TO OTOLO £XEL
TIEPLOPLOUEVO €UpOC {wvng umapyouv duo Baotkd {nToUUEVA, OVTLIKELUEVIKOL oTdxoL amnod
TOUC QVTOTIOKPLTEC:

e Na prnopel 0 8£KTNG va cUYXPOVIIETAL LLE TOV OO WoTe va “Slopdlel” owotd to
Pndio mou Tou OTEAVEL 0 MOUMOG. TWOTA WC Tpog tnv T (1 A 0;) Kol cwoTtd w¢
npog tn B€on (to 50, 60 1 70;)

e To gUpog {wvng TOU CALLATOC VA ELVOL UKPOTEPO o TOU GUGIKOU MECOU yLa TNV
emBuuntn TaxlTNTa WOTe va “Ywpdel” va mepdosl and to GUCIKO HECO, XWPLG
oddaApata f pe Ta Suvatov Alyotepa.

>to 10MBps Ethernet, autd emituyxdvetal pe thv Kwdikomoinon ¢aong Manchester
(Manchester Phase Encoding), katd tnv omoia umapyel pLo evaAlayr Katdotaong yla Kabs
bit wote va UTIAPXEL TPOTIOC GUYXPOVIOMOU Tou O£Kktn. ¥to 100MBps Ethernet £mpene va
HEWOEL Kal to gUpog LWvNEg TOU CHUOTOC WOTE va emteuxBel dekamAdaola taxvtnTa amo
HOALG Alyo kaAUtepa kaAwdia pe ehadppwg peyahitepo evpog {wvne. To evpog Lwvng mou
Ba amattovvtayv yla Ta 100Mbps pe kwdikomoinan Manchester éptave ta 200MHz evw ta
ouveotpappéva evyn S1EBetav evpoc Lwvng NG Taéng Twv 30MHz. Etol ta Pndia mpv tnv
arootoAr opadomouibnkav oe teTpddeg, kwdikomowibnkav oe mevtadeg (4B/5B) kot
okoAoUBw¢ kwdlkomolnBnkav oe onfuo TMAGTouc Tplwwv emmedbwv  (PAM3) pe 1N
XOPOKTNPLOTIK ovopacioa MLT-3  (Multi Level Transmit). 2to Gigabit Ethernet,
edapuootnkav avtiotolyeg texvikég. Kwdikomoinon 8B/10B yla xprion o€ OMTIKECG VEC Kall
4D-PAMS5 yia xpnon otg KoAwdla cuveoTpappévwy (euywv. Me OAeg TIC VeEOTEPEG Kol
taxUtepeg ekddoelg tou Ethernet ol pnyavikoi Bpiokovtal mdvra avtlpétwnol pe ta duo
Baowkd {ntolpeva mou mpoavadEpBnkav. Kat mdvta avalntoluv TiG KATAANAEG TEXVIKEG
AOoelg mou mapéxovrtal pe T§ S1ddopeg KWOLKOTIOIROELG TPWTA TWV aplduntikwyv Pndiwv
KOl OTN CUVEXELA TOU NAEKTPLKOU OHOTOG 0TO KAAWSLo.

Pohdl || ||| ||

MeBopiva 1|]0j1|0 0|1 1 1|0 0O0f1

Manchester

(IEEB02.3) —] I H [ ] I [l_
MLT-3 I_I—I_I_I_I—I_

Ewkova 2.4.1.k: Kwdwomoinon Manchester, MLT-3

2.4.2 AleuBivoelg EAéyxou npdcfacng oto Méoo (MAC) - Aoun mAaiociovu Ethernet -
MAaiola Ethernet peydAou pey£0oucg (Jumbo frames)

KaBe kouPog os éva diktuo Ethernet €xel pla puoikn StevBuvon ) StevBuvon UALKOU, OTTWG
aAwe xapaktnpiletal (Hardware Address) wote va avayvwpiletal povadikd oe 0Ao to
Siktuo. Avadépetal kat wg dlevBuvon ehéyxou mpoomélaong oto péco (MAC Address,
Media Access Control). Eivat évag duadikog aplbuog twv 48 bit (MAC-48, EUI-48) i £E&L
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OKTAd WV Kal ypadetal oto Sekaefadikd aplOuntko cvotnua we €§L Supndlot Sekaefadikol
apOpol xwplopévol pe mavAeg (ota windows) f pe avw-katw teAeieg (oto unix/linux). Mwa
tétola SievBuvon eivar n 74:ea:3a:cd:06:40. e unoloyiotry €fomAlopévo pe
npoooappoyea/kapta Siktvou, n SievbBuven MAC sival XapakTNPLOTIKO TNG KAPTAG SLKTUOU
Kol TOAAEG dopEG avaypadeTol MAVW OE AUTAV O TOV KATAOKEUAOTH TG Mmopel va
ovayvwoBel nNAeKTPOVIKA HE TNV KATAAANAN &€VIOA} TOU AE€LTOUPYLKOU GCUOTHUOTOC
(ipconfig/all, ifconfig kAm).

OL kOpPoL evdg Siktlou Ethernet avtaAldocouv 6ebopéva-minpodopiec TIC omoisg
evBulakwvouv og Takéta ta onoia ovopalovral mAaiota. Itnv enikedpalida Tou mMAalciou
TomoBfetolvial  SLOXELPLOTIKEG

74:ea:3a:cd:06:40 mAnpodopieg and T omoieg oL

1 ONUOVTLKOTEPEG givat ol

L ca-06-40 Sleubuvoelc OITOCTOAEQL

OUI (mMA-L) extension identifier (mpoélevonc) Kot TapaAfmTn

[ 74 ]Il ea | 3a | ed | 06 | 40 |

(mpooplopov).
g; OL SleuBuvoelg MAC

(b0]b1]|b2|b3[b4[b5[b6[b7| anaptilovial and Suo pépn Twv
g0l101110 24wv  Suadwkwv YPndilwv. To
X bit (U/L) MPWIO  HEPOC TO  oOmoio
0 koBolkd povadikn , ,
1 Tomka Siaxeipifopevn OVOIJ.CIZE'ECXL (HOV(X&.KI’])
M bit (/) Tavtotnta tqu .Opvavw'uou
0 amokAeloTIkA diavopn (OUl - Organizational Unique
1 moludiavorn Identifier), yopnyeitat amé To
Ewodva 2.4.2.a: Aopr) StevBuvong MAC oto Ethernet lvotitovto  HAektpoAdywv  kat

HAgktpovikwy Mnyavikwyv Kal
SlatiBetal anmokAELOTIKA OTOV KATaokeuaoTr UALkoU. To &eUtepo péPoG to mpoablopilel o
KOTOOKELOOTNCG UALKOU pe Sk Tou guBuvn. Ano to mpwrto HEPog ta duo Pndia €xouv
€161k onuaota.

Ytnv Ewkéva 2.4.2.a daivetal n Soun plog Stevtbuveng MAC oto Ethernet. A¢ onuelwBet otL
oto Ethernet amootéA\etal To mo onuavtikd byte (MSB) mpwta aAAd yia kaBe byte, mpwta
10 Alydtepo onpavtiko bit (LSB). O tpomog amootoAng, autog, xapaktnpiletal Little Endian
oc emninedo byte. Etol katd tnv ekmoumn twv Pndlwv plag SlevBbuvong Ethernet Ba
amootalouy, os emninedo byte, mpwta to MSB, yla to mapadelypd pog to 74 (0111 0100)
oAAQ pe TNV avtiotpodn oslpd (0010 1110), mpwta to b0, petd to bl Kk.0.K.

Autd ta Vo mpwta bit, Ta omola eival ovclactikd to b0 kat bl tou MSB tng dteBuvong
gxouv bk onuaocia. To mpwto (b0) sival to M bit i 1/G (Individual/Group). Otav sivat 1
onuaivel otL n 8tevBuvon adopd moAAoU¢ amodékteg, sival moAudlavoung (Multicast),
oaMwe adopd ocuykekpuévo amodektn. To deltepo (bl) sivar to X bit n U/L
(Universal/Local). Otav sivat 1 onpaivel 6tL n StevBuvon sivat Tomkd Staxelp{Opevn arlwg
elval kaBoAtka povadikr). Eldikn mepintwon eival n StebBuvon pe 6Aa ta Pndia 1, n ff-Ff-ff-
ff-ff-ff n omoia eival StevBuvon ekmopnig. NAaiolo pe SievBuvon npooplopov tnv ff-ff-ff-ff-
ff-ff adopa 6Aoug Toug kOUPoUG Kal MapalapBavetal and OAoug 6couc polpalovtal To
Kowa Slapolpalopevo Péco, avhikouv dnAadn oto idlo Tomikd Siktuo. tnv mepinmtwaon
LETAYWYEQ LE OCUVOECDELG ONUELO TIPOC ONUELD, AUTOG TpowBel To mMAaioLo o OAeG TIg BUpPEG
TOoU.



To mhaiocio Ethernet I1 {1518 bytes max*)

46 ... 1500 bytes
7 1 6 6 21 | 4
T
S| AwuBuvon Mig0Buvon
Mpooipio F MAC MAC ¥ AcSopéva FCS
p| Meoopiopet | Npoéheuong | P
e
FCS:
SFD: Type:
(Start Frame Delimiter) Tipr =1500 : A (Frarg’e C:?Ck Seq:em':e]
BicgwpiaTike Mnkog mediou KOADUBQ EAEYZOU TIATITIoU
Evapéng Selopivv
mhaigiou Q-Tag (0x0000 - 0x05DC)
Ty =1500 :

L_TP_| TC | tgmoc sedopiviv

Ewkova 2.4.2.8: Aopn mAatoiou Ethernet

To mAaiolo oto Ethernet €xelL cuykekplpévn Sopun onwe daivetal otnv Ewkéva 2.4.2.8. Ma va
SleukoAuVOel 0 G£KTNG WOTE VA CUYXPOVIOTEL PE TOV TIOUMO, £eKvd UE €va MPOOLMLo
(preamble) emtd oktadwv (byte) evallaoocdpevwy dowv Kot pndevikwv (0x55) kot pia
oktada 0xD5 n omola chupatodotel tnv évapén tou mAawoiov (SFD - Start Frame Delimiter).
AkolouBoUv oL 8ievBlvoelg twyv £€L okTAdwv N KaBeULd, MPWTA MPOOPLOMOU WOTE Vo
evepyorolnBel €ykalpa 0 MOPOAAMTNG KoL KOTOTLV TOU amooToAéa (MpogéAeucng). 2Tn
ouvéxela to medio duo oktadwv “Tumoc/MAKog dedopévwv” Tpoodlopilel To £idog Twv
Se60UEVWVY TTOU HETAPEPEL TO TTAQLOLO 1) TILO TIPWTOKOAAO avwWTEPOU emnmedou adopoulv. Av
£XEL TR MKPOTEPN Tou 1500 (0Ox5DC) tote SnAwvel to UAKOG Twv Sedopévwv Tou
petadEpeL. 2To TEANOC TIEPAOUPBAVEL OE TEGOEPLG OKTASECG TV akoAouBia eAfyxou mAalioiou
(FCS - Frame Check Sequence) cUudwva pe tov alyoplBpo CRC-32 wote va gival epLlkTo va
avVayvVwpPLOTEL amo Tov mapaAnmtn onolodnmote opaApa cuuPel katd tn petadoon. Meta
TO TEAOC TOU TAOLOloU akoAouBsl pla mavon Slapkelag 96bit wote va emtpansl ota
KUKAwpaTa tou S€ktn va enefepyactolv To AndBEV mAaiolo Kal va gival auTtog ETOLUOG YL
™ ARYn endpevou mAatciou. Autd Aéyetal InterPacketGap (IPG).

To unRkog Twv dedopévwy tou wdhéAlpou doptiou Tou mMAalciou pmopei va dtaocesl anod 46
péxplt 1500 oktadeg kol ovopdletar Méyiotn povada ekmoupnng MTU  (Maximum
Transmission Unit). Eival amaitnon tou mpotUmou to cuvoAlkd péyeBog tou mAataiou va pnv
elval pkpotepo twv 64 oktadwv (18 smikedpalida kot 46 ¢optio). Av cuppaivel va sival
LLKPOTEPO TOTE CUUTANPWVETAL oUVABWCG pe undevika (padding) yia va dtdosl oto eAdxLoTto
HAKoG.

Nonta torwka Siktua (Virtual LAN - VLAN)

Otav oto nedlo “Tumog Sedopévwv” umdpxel n T 0x8100 tote To SikTUO UTOOTNPILlEL
vonta torukd Siktua (VLAN - Virtual LAN). And mAeupdg mAalciou auto onpaivel OtL
akoAouBouv emumAéov Suo oKTAdeC e oXeTIkEG TAnpodoplec (PCP, DEI, VLAN ID) kot otn
ouvéxela éva medio duo oktadwv mou adopoulv tov TUTo Twv Sedopévwy. Ta TEooepa
OUVOALKA byte petd tnv 6levBuvon mpoghevong ovopalovtal Q-Tag, Q emeldn
neplypadovrtal oto npotuno IEEE8D2.1Q. H emikedaAiba Tou mAaioiou and 14 byte ¢pravel
ota 18, to wdeApo doptio amd 42 €wg 1500 kot TOo GUVOALKO UAKOG TOou TAdLolou amo 64
£w¢ 1522 byte.

H umnootnplEn, amd mAsupdg e€omAlopol (KAPTEG SIKTUOU Kol UETOYWYELS), vontwv LAN,
ETUTPEMEL O OMABEC UTIOAOYLOTWY OL Omoiol cuvdéovtal otov 8lo peTaywyEa/Slavopéa
(switching hub) va Aeitoupyolv w¢ ave€aptnta tomikd Siktua Ywpei¢ Kapld duvatotnta
enkowvwviag (oto 20 eminedo OSl) petaty umoloylotwv ol omoiol €xouv SLaPOPETIKO
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avayvwploTikd VLAN. AnAaoh, cav va cuvdéovtal oe SladopeTIKoUC HETAYWYELS, Xwpig
KapLd ouvbeon PeTafl TwV pHeTaywyEwv. KOoppol pe ido VLAN ID avikouv oto idto VLAN.

0 4 8 16 DEI 24 3
| I F ! Ll [ ! |
Address I Tag Protocol Identifier |PCP| | VLAN Identifier I Type
0x8100 Tag Control Information

PCP: Priority Code Point DEI: Drop Eligible Indicator

Ewkova 2.4.2.y: VLAN Q-Tag

Me 12bit prikog meSiouv VLAN ID, urtootnpilovtat Bewpntikd 212 vontd Siktua Kot IPoKTIKA
4094 kabwg e€atpovvtal oL TIpéEG 0x000 kat OXFFF. H texviky VLAN £TUTPEMEL TOV XWPLOUO
evog diktuou oe avefdptnta umnodiktua oto 20 eminedo tou OSI. KaBe VLAN amotelel
avefaptnto nedio ekmoumnnc A moAudiavoung (broadcast i multicast domain).

Eva vontd tomiwko OSiktuo VLAN (Virtual LAN) eivat n Aoy opadomoincn &uo 0
TIEPLOCOTEPWY CUOKEUWV EVOG TOTILKOU SLKTUOU KOl UTTOPEL VOl EKTEIVETOL O TIEPLOGOTEPOUC
amd évav petaywyeig (switches). Mwa 1 meplocotepeg BUpPeC vOg peTOywWYER/SLovopéa
(switching hub) AeltoupyoUlv Eexwplotd Kal avefdptnta wg £va SLodOopPeTIKO clOTNUO
Ethernet. Alktuakn kivnon o éva ouykekpluévo VLAN ekmépmetal Kot Aapfavetal povo
OTLG BUPEC TOU PUETAYWYEQ TIOU £XOUV 0PLOTEL WG LEAN TOU ouyKeKpLEVOU VLAN.

Ye évav petaywyga/dlavopéa (switching hub) o onolog umootnpiZel VLAN ol BUpeg pmopolv
va pubulotovv oe Suo Katnyoplec. OuUpeg ylo oUVEeon UTOAOYLOTWV OL OTOILEG
xapaktnpilovral access ports fj untagged kot BUpeg oL omoieg xapaktnpilovtal trunk ports
f tagged, emtpénouv tnv kivnon mAawsiwv pe VLAN-tags mou adopouiv diddopa VLAN kat
Xpnotlpomolouvtal yla thv Staclvoeon HETAYWYEWVY LETAED TOUG.

MAeovektApaTa anod T Xprion vontwy Torikwyv Stktuwv VLANs

e 'EAeyxog diktuakng kivnong Exkmopmnc (Broadcasts)

‘000 peyolwvel o aplBPdG cuokeUwVY o éva SIKTUO TOoO auUfAveTal Kal n SLKTUAKN
KLvnon eKMOUING HE apVNTIKA armoTteAEéopata otnv anddoon tou Siktuou. Me tn xpnon
TNG TEXVIKAG XWwpPLopoL evog diktuou os meplocdtepa VLAN, n kivnon auth meplopiletal
HOVO PECO OTO OpLO TOU ouykeKpLpévou VLAN, kaBwe auto amotelel autovopo nedio
EKTIOMUTTAG.

e Aoddlela
Me to Slaxwplopd evog TOTUKOU SIKTUoU ot Teplocotepa VLAN pmopel kopPol ot
omololL OVAKOUV Of TUAMO ME aUENUEVEC OVAYKEGC OOPAANELNG VA OTMOTEAEGOUV
Eexwploto VLAN kal va amotpanel n e0koAn mpooBocn and toug KOUBoUG OAWV Twv
GAAWV XpNOTWV.

e Evomoinon nopwv
MopoL Kol CUCKEUECG TIOU £€XOUV TIOPOUOLEG aVAYKEG gfumnpétnong amd To &iktuo
propoUV va opadonowinBolv ot Eexwplotod VLAN yla tnv anodotikdtepn eEunnpétnon
touc. Mapadelypa n evomoinon OAwv twv KOUPwv tnAsdwviog VolP (Voice over
Internet Protocol) og éva VLAN wote va amoAopBAavouv UKpOTEPEG KABUOTEPHOELG OTN
Siekmepaiwon Twv MAALoiwV/TOKETWY TOUG.

e EukoAia Siaxeiplong Siktvou

H opadomnoinon oto 20 emninedo, KEVIPIKA, €lval TILO EUKOAN KoL ATIOTEAECHATIKY QTIO
Vv untoSIkTUWon oto 30 eninedo Kal tnv e€uTnPETNon ano SpoUoAoynTEG.
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To HOVO HMELOVEKTNMA, Ot Ml KalooxeSloopévn uvlomoinon pe VLAN otnv omoia
anodelyetal n enéktaon Tou 8ou VLAN mépav Tou evog KkTiplou, eival n tekunpiwon mou
amatteital wote o Slaxelplotng va €xel oadn ekova tou Sktou Kol va yvwpilel T
pUBUIOELG £ylvav KOl OE TIOLEC CUOKEUEG.

Jtnv Ewova 2.4.2 & paivetal EMONTIKA N doun Tou AaLoiou Kal Twv dleuBuvoswv Ethernet
evw o MNivakac 2.4.2.a SIVEL CUYKEVTPWTLKA emeEnynoelg yia ta Stadopa media.

To mhaigio Ethernet 11 {1518 bytes max®)

46 ... 1500 bytes
7 1 3 B 21 i 4
T
S| AvBuvon AigtBuvan
Mpooimo  |F MAC MAC y AebSopéva FCS
p| Meoopiopol | Mpoghevang S

(OJCDE}** 0x0800 IPva
0x0806 ARP
0x8035 RARP
0x8100 VLAN
0x8137 TIPX
0x86dd IPvé

T x Tiur £1500 : CRC-32
10101010 Mnkog wediou
Sedopivwv
0x55)**
(0x53) Q-Ta 0x0000 - 0x05DC
9 Tiyr >1500 :
10101011 Tomog deSopévwy

OUI (MA-L) extension identifier
L 74 J|] ea | 3a | cd | 06 | 40 |

-

Ibolbi|b2z|b3]bel|bs|belb7]
00101110

AeSopéva. PDUs mpwiokGAhwy avwTépuwv eTTITTESWY.
At 46-1500 byte.
Av gival < 64 (14+46+4) 10T CUPTTANPWVETAI PE

X bit (U/L) dedopeva padding (ouvnBuwg 0x00).
0 kaBohikd povadikn
1 tomka Siayeipifopevn * 10 Gigabit Ethernet, ue Tnv uoaTipign Jumboframes
- HTTopEl va @rdasl péxpl kal 9000 byte (avaroya e Tov
M bit (V) - . KATAOKEUQOTTH )
0 amorheioTikn Siavopr
1 mohudiavoun

** Metadidetan mpwra To LSB kdbe okradag (Little-Endian)
(FF-FF-FF-FF-FF-FF : &ic08uvan eKTTOUTIAG)

VLAN (Q) Tag
0 4 8 16 pEl 24 31

| 1 I | [ | ! |
Address | Tag Protocol Identifier IPCPl I VLAN Identifier I Type

0x8100 Tag Control Information
PCP: Friority Code Point
DEl: Drop Eligible Indicator

Ewova 2.4.2.6: Aopn mAaioiou kat StevBuvong MAC oto Ethernet



To mAaiocio (frame) Ethernet I

MNpooipto (Preamble) 56 bits evaAlaocoopevol acol-pndevika (10101010, 0x55)* *
7 byte yla va cuyxpovioTel o S€kTnG Tt Kaptag Ethernet
Start Frame Delimiter n akoAouBia 10101011 (0xD5)**, n omoia onuaivel tnv évopén
(Ataxwprotng Evapéng Tou TAatciou
MAatciou) To mAaiolo Ethernet Il (DIX) To Bswpel eviaio pe to mpooipLo
1 byte (wg mpooluto Twv 8 byte)
AweBuvon MAC H ¢puoikn dtevBuvon (MAC) mapaAnmtn gival 6 byte
MNpooplopov (Destination) | ** Metadidetal mpwta to LSB kade oktadag (Little-Endian)
6 byte (FF-FF-FF-FF-FF-FF : 51e0Buvon akpoaong)
AwevBuvon MAC H duoikn diebBuven (MAC) amootoléa eival 6 byte,
NpoéAeuong 3 byte OUI + 3 byte kat' emtAoyrv TOU KATO.OKEUAOTH TOU
(Source) UALKOU (ocuvnBwg, Bpiloketatl ypoppévn otn ROM tng KApTog)
6 byte
Type (TUMoG) i KRKOG T £1500 : Mrkog mediou dedopévwv
mAatciou (802.3 LLC/SNAP, 0x0000 - 0x05DC
“raw” TR >1500 : TOmog 6edopévwv
2 byte 0x0800 IPv4
0x8100 VLAN
0x86DD Ipv6
0x0806 ARP

0x8137 IPX (old)

Aedopéva (Data-payload) |Aedopéva. PDUs pWTOKOAWY QVWTEPWVY ETLMESWV.
46-1500 byte Ao 46-1500 byte. Av eival < 64 (14+46+4) tote
oupmAnpwvetat pe Sedopéva padding (cuvnBwg 0x00).
* 210 Gigabit Ethernet, ue tnv untootnpién Jumboframes
UTTopEi va pTaoel uexpt kat 9000 byte (avaloya Le tov

KOTOKEUAOTN))
FCS (Frame Checksum AkolouBia eAéyyou opalpartog (CRC-32) katd tn petadoon
Sequence) Tou TtAatciou
4 byte
IPG (InterPacketGap) Mavon Sldpkelag 96bit wote va emitparnel oTa KUKAWUATA TOU
(96bit) 12 byte 6éktn va enefepyactolv To AndBEv mAaioto kat va eivat

£TOLOG yLa tn AN enodpevou mAatciou

MNivakag 2.4.2.a: Emegnynoeig twv nediwv tou mAaloiov Ethernet

Jumbo frames

Me tnv avénon twv toxutAtwyv oto Ethernet, BewpnBnke oOtL n Suvatotnta petadopdg
woEAlpou doptiov pnkoug 1500 bytes (MTU=1500) amoteAel TeploploTikd mapdyovia
elblkd ot edapuoyeéG oL omoieg meplhapfdavouv pallky petadopd PeYGAoU OyKou
dedopévwy OMwe n avayvwaon Kol eyypodr] apxeiwv oe SIKTUOKA amoBnKeUTIKA LEoA.

ESw mpénel va avadepBel 0Tl umApfav apKETEG TIEPUTTWOELG Yl TG OToleg amaltnOnke
enéktaon, os PEyebog, Tou mMAatloiov Ethernet, omwg yla tnv mpocoOnkn tou VLAN tag. Etol
£dtaoe 1o IEEE802.3as va avayvwpiosl péyloto péyebog mAatoiov ta 2000 bytes aAAd to
MTU va mapapeivel ota 1500 bytes.



Aladopol KaTaokeVaoTEG SIKTUakoU e€omALooU Ethernet dpyloav va umootnpilouv
mAaiola peygBoug peyautepou amo ta 1500 bytes Tou MPOTUTIOU. € OPLOUEVES
TEPUTTWOELG dTAVOUV PEXPL Kat Ta 9000 bytes.

Jumbo frames yapaktnpiZovtal 6Aa ta mAaiocta Ethernet ta onola £xouv MTU peyalitepn
ard TNV T Twv 1500 bytes mou kaBopilel To mpdTuTo WE péyLoTto wdéAlpo doprio.

Aev umdpyel Blopnxavikd mpoTumo To omoio va kaBopilel to péyeboc evog jumbo frame.
EmutAéov to IEEE dev SiatiBetal va umootnpifel ta jumbo frames efattiag evotdcswv
OXETIKA HE TNV OLOAEITOUPYLKOTNTA HETAEU €EOTALOUOU OLODOPETIKWV KATOOKEUOOTWV.
MapoAa autd SLadpopol KATAGKEVOOTEG Ta uTtoatnpilouv.

Ta mAeovektripata xprnong Jumbo frames mpoépyovtal and to yeyovog OTL HEYOAUTEPEG
MTU kdvouv thv €mkowwvia 1o anodotikn kabwg ol otabepég emikedpalibeg twv
TPWTOKOAAWV TtocooTLala ival HIKPOTEPEC Ml EVOC HeEyOAUTEPOU GUVOAOU art' O,TL OE €val
HLKpOTEPO. EToL N Xpron jumbo frames amotelei mAsovékTRUA 0 £bAPUOYES OTIWG:

Juotolyieg dtakoulotwy (server clustering)

Avtiypada acdareiog os StakouloTtég (o ypryopn Aqdin avtlypddwv)

Awtuakd cuotiuata apxeiwv (NFS)

Alktuoka cuotruota anobrikeuong NAS (Network Attached Storage) kat SAN
(Storage Area Network) m.x. iSCSI

AVTIOETWCE, peyalUTtepa MAALOLO ONUOivEL HEyOAUTEPOG XPOVOG AacXOANONG TOU HECOU I
™¢ {eVENC KoL CUVETTWG HEYOAUTEPN UOTEPNON AVTAOKPLONG KoL KABuoTtépnaon yLo auTtolg
TIOU TIEPLUEVOUV VO XPNOLLOTIOLO0UV TO UECO. AUTO amOTEAEL HELOVEKTNA OE £PAPUOYEG
OMWG:

® EdappoyEg mpayuatikou xpovou
® Metadopa video ) nxouv omwg tnAedpwvia VolP
® Emkowwvia Stepyaciwy (Inter-Process Communication - IPC)

2.4.3 Autopatn Stampaypdtevon, Tunol cUvésong Auto MDI/MDI-X

Me tnv Umapén e€omAlopol Ethernet oe umnpeoia, o omoiog umootnpilel SLadoPETIKEG
TaxUTNTEG EMLKOWVWVIOC Elval onUOVTIKO OAOC QUTOG O AVOLOLOYEVNC EEOTTALOMOC va. Umopet
VO OUVEPYATETAL KAl VO ETMKOWVWVEL ampoBAnudtiota Kol HaAlota pe 600 To duvatdv TiLo
Stadavr) Tpomo yLa Toug XpHoTeg, SnAadn He aAUTOUATO TPOTO XWPLC TNV avaykn pubuloswv
ard tnv MAEUPA Tou XpNotn. AUTO AAAWOTE ATAV Kal oXedLACTIKOG 0TOX0C Tou Ethernet amo
™V apxn Twv avaBabuicewv og taxlTNTA, N SLAAELTOUPYIKOTNTA €OTALOUOU SLadOPETIKWY
TOXUTATWY KAl AAWV SUVATOTATWY OMWEG N UTIOCTAPLEN TANPWG audidpoung emikowwviag.
‘Evag amod Toug UNXOVLOMOUG TIOU CUVETEAECOV OTNV EMITEVEN TOU OTOXOU auTtol elval N
autopatn Swampayudtevon (Auto-Negotiation) mou mpwtoeudaviotnke pe to 802.3u 1O
“100BASE-T Fast Ethernet and Auto-Negotiation” to 1995. Mg tnv gudAVION TWV VEOTEPWVY
ekbO00oswv Tou Ethernet o pnxaviopog kGAuPe OAa Ta TPOTUNA TIOU AELTOUPYOUV WE
KoAwdla cuveoTpaupévwy leuywv  cupmeplappavopévwy twv 10BASE-T, 100BASE-TX,
1000BASE-T, kot 10GBASE-T

H autopatn dwampayudateuon Sivel tn duvatotnta os otabuoug Ethernet cuvdedepévoug
oto (610 TuAua (segment) Siktvou va avtaAla&ouv otnv apxn tg {evéng mAnpodopieg yia
TIC SuvaTOTNTEG TOUC. AUTO ETUTPETEL OTOUG oTaBuoug va puBuiocouv oTn CUVEXELD
OUTOMATA TIG TIOPOUETPOUG EMIKOWVWVIOC yla To KaAutepo Suvatd amotéAeopo. Kat'
eAdyxloto, n auvtopatn Siampayudteuon umopel va puBuicel tnv taxvtnta, OTn HEYLOTN
Kowa umootnpllOpevn TaxutnTa, oo Toug Suo otabuouc ota dkpa evog TURUaTog. Eniong
€VOLC LETOYWYEAG UIMOPEL VOL OVaKOLWVWOEL TNV UTtooThpLEn MARpwE apdidpoung (full duplex)
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ETUKOWVWVIAC WOTE £vag oTABOG TTIOU CUVOEETAL Og pila BUpa TOU Kal TV uTooThpllel, va
pubpuiotel og MANpwe apdidpoun emkowvwvia. H auvtopatn SlampayUdteuon oXeSLAOTNKE
Va €lval ETMEKTACLUN KAl va UImopel va umtootnpiéet tn Slampayudteuon kot puBuLon ToAAwy
TPOMWV  ASITOUPYIOG KOL XOPAKTNPELOTIKWY Tou Ethernet. Tumikég TayUTNTEG TOU
urootnpilovtat sivat 10/100Mbps, 10/100/1000Mbps kot ota 10Gbps sival avapevopsvo
va urtootnpiovtat 100/1000/10000Mbps.

H autoupatn Sampayudteuon :

e Aewtoupyel mavw oe éva tunpa ovvdeong 1 Cevéng (link segment), dnAadn éva
KAAWSLO cUVESTPAUUEVWY (EVYWV e SUO CUOKEUEG, Lo 0 KABE dKpo.
e cupPBaivel pla dopd katd TNV Evopén TG oUVEEONC Kal Xpnollomolel tn Sk TG
onpatodooia avefdptnta amd TI¢ TaxUTNTES TwV KOUPBWV ota Suo akpa.
e £Q@v 6ev katalnéel og £vav Kolva amoSeKTo TpOmo Asttoupyiag Kot TaxUTNTa, TOTE N
{ev€n Sev umopei va amokataotadel.
O Nivakag 2.4.3.a Slvel TN OElpd TPOTEPALOTNTOC TWV TPOTIWV A£lToupylag KATd TNV
ouTtopatn SlampaypATeuon

Tpomnog Asttoupyiag Méyiotn tayvtnTa
(ouvoAikad)

Full-duplex 10GBASE-T 20 Gb/s
Full-duplex1000BASE-T 2 Gb/s
1000BASE-T 1 Gb/s
Full-duplex 100BASE-T2 200 Mb/s
Full-duplex 100BASE-TX 200 Mb/s
100BASE-T2 100 Mb/s
100BASE-T4 100 Mb/s
100BASE-TX 100 Mb/s
Full-duplex 10BASE-T 20 Mb/s
10BASE-T 10 Mb/s

Mivakag 2.4.3.0: Zelpd MPOTEPALOTNTAC KATA TNV QUTOUATH SLAmpayUATEUGH

Onwg mnpoavadépbnke, oL ouvletpeg (connectors) MAVW OTIG KAPTEG SIKTUOU

xapaktnpilovral MDI (Medium Dependent Interface) kal €xouv tnv £€€060 EKMOUTIAG OTOUG

akpodéktec 1, 2 (oto 10/100Mbps Ethernet) kat tnv eicodo yia AfPn otoug 3, 6. Ot

ouokeueg Slaolvdeong (HUB/Switches) €xouv otig iblec B£oelc tnv avtibetn Asttoupyia

dnhadn oto (1, 2) eicodo APng kat oto (3, 6) £€odo ekmoumnng. Tote yapaktnpilovral wg

MDI-X (MDI crossed). Auto emITpENEeL 6TOUG UTTOAOYLOTEG va ouvdéovtal oe HUB/Switches pe
KOAWSLOo pe avtiotolkio “€va Tpog
éva” (straight through cable).

——— _EC:‘ETE_&_KIQO_U_'!‘P_I Q_U_DE f'p_B_h_'P!'?( ___________ H TUT[OT[OU']OT] 1000Base-T

I

i i oUVOSEUTNKE ATO TNV TIPOOLPETIKN
i i duvatétnta  twv  Slacuvdécewv
: | ! ' Ethernet va kateuBuvouv autouara,
i : OTO €0WTEPLKO TOUC, TO ONUO TNG
i i QTTOUAKPUOUEVNG  EKTIOUTING  OTNV

--------------------------- J eloodo Tou Héktn Toug Kal Tnv £€€0do
NTIOTPOPA TRHATWY

Kahsio UTP yiveral péoa oo HUB ~ EKTIOUTTHG  TOUG oOtnv €loodo Ttou
£va TTpos evd QIO OKPUCHEVOU Séktn. H
Ewova 2.4.3.a: MDI/MDI-X SuvaToTNTA QUTOMATNG EVOAAAYNG
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onuatwv “auto crossover” emwvonBnke ylo va pnv elval avaykoia n xpnon koAwdiwv
“crossover” yla tn ouvbeon (BLWV CUCKEUWVY. ZNEPQA OL TIEPLOCOTEPEG CUOKEVEG Kal BUpEeG
HeTaywyEéwv umootnpilouv tn Asttoupyia “auto MDI/MDI-X" drwg Aéyetad.

H autéuartn diampayupdteuvon dev yvwpllel Tinota yla Tig emSO0ELG KAl TNV KATAOTOON TWV
duolkwyv Héowv. EAdxlotn amaitnon, ylwa va AELTOUPYNOEL OMOTEAECUOTIKA, €lval R
KaAwdiwon va unopei va unootnpifel anpoBAnudriota tTnv HeyaAUTEPN KOWA Taxutnta
TIOU MIopoUuv va umootnpifouv ol dud otabuol tng levéng. Edv n BUpa Ethernet tou
UTtOAOYLOTH Kol N BUpa Tou peTaywyEa otov omoio eival ouvdedepévn, unootnpilouv ano
KolvoU w¢ peyoAUtepn taxltnta To 1Gbps tote N KoAwdiwon mou toug cuvbéel Ba mpémetl
va eival kot elayxwotov UTP Cat 5e kol KaAUTeEpn Kal vo €Xouv tnpnBel OAeg ot
npodlaypadEG Kot KAAEG TPOKTIKEG KATA TNV eyKatdotacn tng. Av n kaAwdiwon eival
KOTWTEPNG KATNyoplag A €altiag KAKWY XEPLOPWY KOTA TNV eyKataotacn A Adoyw £kBeong
ot avtiooug MOPAYOVIEC HE TOV KAlpO PBynke €eKTO¢ mpodlaypadwyv, TOTE UTAPXEL
TPOBANuUa.

H autopatn Siampaypdteuon ekteheital pe t SikA TG onuotodoocia oto Guolkod PEoO,
Xwpig uPnAég analtnoelg elpoug Lwvng R e€aocBévnong am' auto. Etol ot Suo otabuoi, otnv
apxn TNG eykatdotaong tnG {eV&ng Slampaypatelovial EMITUXWS KAl cupdwvolv TNV
amokataotaon tng oto 1Gbps. Zekwolv tnv (ebén oto 1Gbps, aAAd T0 ducIkd HECO B¢
umopel va tnv umootnpifel - eite koBoOAou eite eudavidovrol mapa TOAA TAKETA
eodalpéva - pe amotédeopa e€alpeTikd XapnAou¢ pubuolg Stapetaywyng. H autopatn
Slampaypatevon Sev £xel Tn duvatotnta smavadlanpayudteuong kot avavndng amod thv
TPOPBANUATIKA KATACTACN. ITNV MePMTwon autr Ba PEMEL 0 SLOXELPLOTAC va EMEUPEL Kal
va pubulosl xelpokivnta TtV Kapta Siktlou oe xapnAotepn taxutnta (1Gbps -> 100 Mbps)
WOTE UE TNV AUTOMATN SLATPAYUATEUGH OO TNV TAEUPA TOU HETAYWYEN VO CUUPWVGOUV
otn XapnAotepn taxvtnta n omola pumopsl va umootnpiyOel emTUXWG.

2.5 AoUppata Aiktua

Eva aovuppato Siktvo eival £va Siktuo To omoio Sev Xpnolpomolel KaAwdia yla TLg
ouvbéoel Twv OSladOpwWV CUOKEUWV TIOU SIKTUWVOVTAL Ot auto. Avil tou kKaAwdiou
Xpnolgomoleital n petadoon e8ikd SlapopdWUEVWVY OMTIKWY, UTIEPUBPWYV 1 akopa Kal
PASLOKUUATIKWY CNUATWY HECW TOU a€pa.

JAUEpPA TO acuppata Oiktua pe TNV peyalutepn efamAwon kal epopuoyn elval ta
KuPeloeldn, KabBwe MOAAG amod ta acUPHATA CUCTAUATA UITOPOUV va KatataxBolv wg
Slaitepec edpapuoyég 1 amAég yevikeUoelg twv KuPeloeldwy Siktiwv. Kabe 6Siktuo
KaAUTITEL pLa Tteploxn mou ovopudletal KupEAn (cell) xpnowpomnolwvtag éva otadud paong
(Base Station) kal ToOAAOUG AlOUPATOUG XPHOTEG-SEKTEG.

Avtioctolya, kdBe KuPEAN KOAUTTEL e OUPUATO CAUA UL TIEPITIOU e€aywVLKA i KUKALKA
nieploxn Kot MOAAEG KUPEAeC pall KAAUTITOUV PEYAAEG EKTAOELG UE ACUPUATO OHUA, OTWG
daivetal oto oxAuo 2.5.0. ITO OUYKEKPLUEVO OXAUA umdpxouv oktw (8) otabuol
Baong/ekmMopnng ofuatog, ot omnoiol oxnuatifouv avtiotowa oktw (8) kuPEAeg pue kaGAupn
euBEAeLag aoUpUaTOU ofpatog. Ol oTaBpol EKMOUTE £X0uv cuvnBwE TN Hopdn TNG ELKOVAC
2.5.8.

MpolméBeon yla tn oLVEEON TWV UETALU TOUG CUCKEUWV Elval va €Xouv €EOTIALOTEL UE TO
KATAAANAO UALKO SLETOLdTG TIOU ETUTPETEL TN CUVSECDT TOUG LECW ACUPLOTNG TEXVOAOYLAG.



Kn = Kuwéhn

‘& EraBpdc ExtropTig

IxAua 2.5.a: Aiktuo pe kupéeg

(Mpooapuoacuévn amrd Mnyn: http://en.wikipedia.org/wiki/Cellular _network)

Ewkova 2.5.B: Kepaia-otaBuog eKmoumnrg acUpUATOU O OTOG

AcUppato tomikd &iktvo. Ta acUppata torkd OSiktua (WLAN, Wireless Local Area
Network) eival ta SikTtua mou emLTpENOUY 0g £val XPHOTN KLYNTAG CUCKEUNG, OTWG glval évag
dopntdc unohoylotrg, éva £Eurvo tnAédwvo 1 €va tablet, va cuvSéovtal os éva TOTLKO
Siktuo (LAN) péow plag aocUppatng ouvdeong Tou xpnolpomolel uPnAng ouxvotntog
padlokupata.

Onwc ¢aivetal oto Ixnua 2.5.8, éva ocvotnua amod tpia (3) onueia mpooPfacng (APs)
oxnuotilouv éva WLAN kol €TUTPEMOUV O GOPNTEC OUOKEUEG, €VIOG eUPEAELOC TOU
onuatog, va ouvdebouv pe autd. Ta onpeia npocBaocng ocuvdéovtal evoUpUaTa LE Evav
HETaywyEa (switch) Kot otn cUVEXELD e TO evoUpUATO TOTKO Siktuo (LAN). Me autov tov
TPOMo Slvetal n duvaTOTNTO EMEKTAONG TOU TOTIKOU OIKTUOU Kol TAPOXNAG SLKTUAKWY
UTINPECLWV O€ £€va PEYAAUTEPO apLlOUO CUCKELWV.

[ 51 ]


http://en.wikipedia.org/wiki/Cellular_network

Agipparo Tomks
AikTug
WLAN

(Wireless Local Area Metwork) A
&
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I.f\
i InuEio o
- MpoaRaang (t92)
; (t97) (AF) Inueio
EniED MpéoBaang
ﬂpouﬁ:;‘ng (AP) MeTayuyEag
Lo (Switch)

Tomkd Alktuo
(LAN) Afktuo Ethernet

@
IxNUa 2.5.8: AcUppato Tormiko SIKTuo cUVEEOUEVO UE EVOUPLOTO TOTILKO SIKTUO

(Mpooapuoougévn ard Mnyn: http://bb-smartworx.com/make-tablets-smart-phones-smarter-add-serial-
capability-seriously-remote-data/)

MpwtokoAAo IEEE 802.11. To mpwtdkoAAo Tou UAoTOLEL Ta acUppoTa TOmKA Siktua ivort
To IEEE 802.11. To mpwtokoAAo IEEE 802.11 Swatpeital og pia opdda mpotunwy acUpuotng

Siktvwong (ekdooelg "a" éwg "n"), Ta omola AnoteAolV TO EMIKPATECTEPA TPOTUTIOL QUTHG
TayKOOULwG.

210 MPWTOKOAAO auTo Teplypadovtal ta SUo Katwrtepa enineda tou OSI, SnAadn to puoko
eninedo kal to eninedo ocuvdeong Se60UEVWY, ETUTPEMOVTOC TN CUVEPYOOLA TwWV CUCKELWV
Kol gdopUoywv ToU akoAouBolUv To TPOTUTO QUTO. OUCLACTIKA, Ol CUOKEUEG TIOU
urootnpilouv to MpwTOKoAAo IEEE802.11 petadépouv tnv mAnpodopia amd Kol mpog Ta
avwrtepa emnineda tou OSI. Xpnowuormnolel To mpwtokoAlo Ethernet kot to CSMA/CA (carrier
sense multiple access with collision avoidance) yla Stopolpacpd Tou KovaAloU Kal yla
KpuTmtoypadnon touc aiyopibuoug WEP, WPA kat WPA2.

To MO YyVWOoTA TPOTUTIA OUTOU TOU TPWTOKOAAOU, oL puBuol PeETASd00rC TOoug Kol Ol
OUXVOTNTEG TTOU uTtooThpilel To KABe €va amd autd ¢paivovtal otov mivaka 2.5.a.

Npotumo IEEE Méyiotog puOOG peTAdoong ZUXVOTNTEG
802.11 1 Mbps/2 Mbps 2.4 GHz
802.11a 11 Mbps 5 GHz
802.11b 5.5 Mbps/11 Mbps 2.4 GHz
802.11g 54 Mbps 2.4 GHz
802.11n 600 Mbps 2.4 GHz & 5 GHz

Mivakag 2.5.0: ZUYKPLTIKOG Tivakag Baokwy mpotunwv tou IEEE 802.11
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‘Eva Acupparto Inpeio NpdcPaong (Access Point, AP) sival pia GUOKEUR TOU avalapBavel
™ Aswtoupyla TG poSLOEMIKOWWVIAG HE TOUC aoUpUOTOUG oTaBuoug oe pio. KU EAn. H
OUOKEUN auTr Umopel va sival e€wteplkn ouvdeodpevn svoupuota pe éva Spopoloynth,

£0WTEPLKNA Hovada ae £va SpopoAoynTh 1 UAOTIOLELTAL PE XPprion AOYLOMLKOU KaL ULOG KAPTOG
PCl og éva H/Y.

To onueio mpoéoPaong Asttoupyel cov otaBuog BAONC CUYKEVIpWVOVTAG TNV Kivnon amd
TOUG aoUPPATOUG oTaBpoUC Kol KoteuBUvovtag tnv TPo¢ To UmoAowmo 6iktuo. ANAEG

Aettoupyleg mou avalapBavel, givol n auBevtikomoinon evog kalwvolpylou otabuol mou
{nta npocPoaon oto acupuato SIKTUO Kot n cuoxétion pall tou.

2.5.1 TonoAoyia AcUppatou Siktuou Ad-Hoc

‘Eva aovpupato ad hoc 6Siktuo (autoopyavwpévo R kat' amaitnon), eival £vag
QTTOKEVTPWHEVOG TUTIOG acUppatou SIktUou kol dev Baoiletal o kamola mpounmapyxouoa
umodopr], OnMwg eival n xprnon acUppatwy chuelwv npdoBaong (AP) ota mpokaboplopéva
acUpuata Siktua ) Spopoloynteg ota evalppoata Siktua. AvtiBeta, kabe kOpBog AapBavel
HEpog otn SpopoAoynon mpowbwvtag ta dedopéva TPoC Toug GAAOUG KOUBOUC Kal n
Spopoldynon, kabwg kat n emAoyn twv KOUBwv Tou TpowBolv Sedopva yivetal
Suvapka, pe Bacn tn cuvdeoLuoTNTA TOU SIKTUOU.

Ixnua 2.5.1.0: Metadoon dedopuévwy e xprion Tomoloyiag ad-hoc

(Mnyn: http://www.thelifenetwork.org/about.html)

MAcovektApata. O OMOKEVIPWHEVOC XAPOKTAPAG Twv acUpuatwv ad hoc Siktowv ta
KaBlotd KataAAnAa yla TOLKIAEC edapuoyég, ol omoleg Se pmopouv va Paocilovtal os
KEVTPLKOUG KOUBoUG Kat TpokaBoplopéva acupuata Siktua. H ypriyopn eykatdotaon Kal n
e\dylotn amattovpevn Stapdopdpwon ta KaBLoTouv KATAANAO VIO KOTOOTACEL EKTAKTNG
avaykng, Omou amalteital n  Aueon  eykatdotacn SIKTUOU HE  KOTECTPAUUEVN
npoUndpyouca urtodourn, Y. O MEPIMTWON KATACTPOPLKOU OELoUOoU. Emiong emitpénouy T
ypnyopn amokoatdotacn tng Swktiwong oe mepimtwon PAAPng €vog kopPou, adou
eTAEyeTOL EUKOAQ pLa evaAAakTikr Stadpoun SpouoAoynong.


http://www.thelifenetwork.org/about.html

MNa napadelypa oto oxnua 2.5.1.6, n PAAPN mou mapouactdletal otn oUVEEONG UETALL TWV
otaBuwv 4 Kal 5 Sev oUVETAyETOL TNV SLAKOT TNG ETKOWVWVIAG Tou otabuou 5 pe to
umoAoLrno Siktuo, adol undpxel N Suvatotnta erAoynG eVOAAAKTIKAG SLaSpOoUng HECW TWV
otaBuwv 2 kot 3.

Lrafpdc 3

Eradpig Lrafpdéc 5

Ixnua 2.5.1.B: Acuppuato Siktuo tomoAoyiag ad-hoc pe mapouaia BAGBNG

Télog ta ad hoc Siktua eival gugAkta Kat KatdAAnAa yla tnv ameuBeiag ouvéeon Svo
CGUGKEVUWV, XWpLg TN xprion evog Kevplkol onpeiou mpdofaong.

Mewovektipata. Qotdéco, AmMOLTEL MEPLOGOTEPOUG TOPOUG OO TIG OCUOCKEUEG yloL TN
datipnon tng ouvbeong, Ov OUTEG METAaKvoUvVTalL Kal TapdAAnAa n euPéAela twv
oUOTNUATWY OUVOEDNG TOU elval HIKPOTEPN O ox€on MeE éva otabepod onpeio mpdoPfaong.
TéNo¢ BaOIKO HELOVEKTNUA TOUG eival aduvapia mpoPAsdng tng MOoLKIAlOG TwY TOavwv
KOTOLOTACEWVY TIOU UMOPEL va TpokUouy, Adyw Tou Suvaplkol xapaktipa edpaiwaong tng
£TIKOWVWVIAG.

2.5.2 TomtoAoyia AcUppatou Siktuou urtodoprg (Infrastructure)

Ta acUppata diktua urtodoung (Infrastructure Wireless Networks) sival pla mo olvBetn
tomoloyla aclpuaATNC SIKTUWONG. 2& AUTH To acVppaTo Siktuo £xel tnv kKupeloeldn popdn
aoUpUATWVY SIKTUWVY TIoU TipoavadEPALE, ATIOTEAOUEVO Ao Evav aplBuo amod kupéles. H
KU EAN elval To Baolko SOULKO OTOLKELO QUTHG TN TomoAoyiag acVpUaToU SLKTUOU.

Ye kaBe KUPEAN uTdpyxel Evag onpeio mpooPaong (AP, Access Point) kal évag aplBuog ano
aoUpuatoug otaBbpolg, ol omoiol efumnpetouvial and to onuelo mpoocPaong. Kabe
oTaBuoG Tou BEAEL va ouvOeBel 0To acUppaTo SIKTUO TMPETEL VO KAVEL aitnpa cUveeong os
£€va onueio mpooBaong kat Egkva tn Stadikacia cuoxetiopol (Association Process), omou
07O TENOC TNG TO onpeio MpooPBacng KAVeL SEKTO TO aitnpa A TO AMOPPLTTEL

MAeovektApata. H TPOTTOG QUTOC ACUPUATNG CUVEEDNC ELVOL LOOVLKOG YLOL TNV EYKATAOTACH
EVOG MOVLULOV SIKTUO0U, OTIOU YVWPILIOUE EK TWV TIPOTEPWY TIOLEC ELVOLL OL TIEPLOXEC OL OTIOLEC
mpénel va €xouv KaAuPn SiktuakoU conuatog. Emiong ol acuppatol Spopoloyntég mou
XPNOLUOTIOLOUVTAL WG onpela pooBacng €xouv ouvrBwg peyaAutepn eupélela kKaAung
Kol SLEUKOAUVOUV TNV KLVNTIKOTNTA TWV QCUPMATWY CUCKEUWY €VTOG TNG KUPEAOELOOUG
TEPLOXNAG.

Melovektipata. O oXedLAGHOG aUTIG TG TomoAoyiag acUppatou SiktUou ival oadwg Mo
nepinmAoKog kol Kotd tov omoio mpémnel va AndBolv unddn TMoAAEG TTAPAUETPOL yLO TV
emloyn NG KAtdAAnAng tomoBecioc tou otabuol ekmoumng. AuTO ylaTi 0 otabuog
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EKTIOUTING €lval 0 LOvog SLaB£oLog MOPOG SIKTUOU OE QUTH TNV TIEPLOXI KOl TIPETIEL VAL £XEL
N péylotn duvatn kaAudn, avepnodiota and ¢puotkd epunodia mou e€acbevolv To oA,

InuEiD
ExTropTTAG
(AP o

.1;:

R

AgUppara AlkTuo

Ad-Hoc Aouppara AikTuo
Infrastructure
Ewkova 2.5.2.a: Atadopd acuppatwy tormoloylwv Ad-Hoc kat Infrastructure

(Mpooapuoougvn aro Mnyn: http://www.bb-elec.com/Learning-Center/All-White-Papers/Wireless-Cellular/How-
to-Make-Devices-Communicate-in-a-Wireless-Worl.aspx)

Télo¢ umdpyxouv Kal UPPLOIKEG TomoAoyieg, oL omole¢ ouvdudlouv kal tig &vo
npoavadepopeveg tormoloyieg, ad-hoc kat Infrastructure, yla kaAUtepn KGAudn mepLoxwyv
LE aoVPUATO CNUaL.

2.6 Texvoloyia Acuyxpovou Tponou Metadopag Asdopévwy (Asynchronous
Transfer Mode, ATM)

Ye cuvrtopia, tTo ATM eival pla texvoloyia petaywyng kot moAumAs€iag, oe emimedo
kupeAidwv (cells). ATM onuaivet “Asynchronous Transfer Mode” &nAadr “Aclyxpovog
Tpénog Metadopag” Sedopévwv Adyw Tou tpomou petadopdg Twv KuPpeAibwy. O Tpomog
petadopdag Asttoupyel e TPOmo wote ol KuPeAldeg va avayvwpllovtal pe TPOBEUATIKES
ETIKETEC KAl OXL amd TN XpoVvikn B£on, 6mwg yivetal oto 2Uyxpovo Tpomo Metadopdg (STM -
Synchronous Transfer Mode).

H texvoloyio ATM mpodlaypadtnke apxtkd yia th Snuioupyia tou ISDN eupeiag {wvng
(Broadband ISDN). ZuvSudlel TNV amoSoTIKOTNTA TNG LETAYWYNG TTOKETWY HE TNV aflomioTia
NG HETAYWYNSG KUKAWHATOG. Ma tTn petddoon twv deSopueévwy, XpnoLUomoLel otaBepol ue-
v€Boug makéta twv 53 bytes, tic kuéAeg (cells). To yeyovag, OtL xpnotpomnolouvtol KUPEAEG
otaBepol peyéBoug, emiPopuvel TOAU AlYOTEPO TIC OlEpydaoisg METAywYNng Kal
SpopoAoynong, mou ekteholvtal o kaBe kOpuPo tou Siktuou ATM. Etol, pmopouv va
emteuxBoUV oAU UPNAEC TaXUTNTEG LETAYWYNG TwV SESOUEVWV.

To ATM mtpoodépel Ta €€ ¢ MAEOVEKTALLOTA:

e Taxutnta: umtootnpilel pubuoUC petadopag PExPL Kal 622 Mbps.

e EmektaoclpdtnTa: emITpENEL 1o auénuévo eupog lwvng PEoa ot &N UTIAPXOUCEC
OLPXLTEKTOVIKEG.

e AmokA£lOTIKO gUpoc Lwvng: eyyuatal To pubuod petadopdg yia pia umnpeoia.

e [aykooula sdpappoyn: mpoodépel tn duvatotnta piog Avong amod AKpo-oe-AKpPO,
arnod torko emninedo péxpL Siktuo eupeiag neployxng (WAN).
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Ixnua 2.6.a: Aiktuo ATM
(Mnyn: http://ebooks.edu.qgr/modules/ebook/show.php/DSGL-C104/423/2835,10774/)

Kuperida ATM (cell). Mia otoxeiwdng kupediba ATM amoteleital and 53 oktadeg (octets/
bytes) ek Twv omoiwv:

e O 5 npwrteg amoteholV tnv enikepoaiida (header), n omola mepléxel o€ 3 oKTASEC TO
HovadIKO avayvwploTiko clvdeong VCI i VPI, pia oktada eAéyyou Kal pio oktada
pe Kwdika aviyveuong AaBouc yla tnv emikedalida.

e OL unolotuneg 48 oktadeg eival dedopéva tou xpriotn (payload), pe mpoatpetika 4
amo OUTEC va XPNOLUOTIOLOUVTOL OOV QVAYVWPLOTIKA YO TV avVaoUYKPOTNon
UEYOAUTEPWV TIOKETWY Yl avwTepa otadla amd to ATM cUudwva PE TO HOVTEAO
0sl.

H 16éa tou ATM elvat n g€ng:

Avti va avayvwpilel To cuoTnua Tov aplBuod tng cuvdeong amod Tn B£0N TOU TTAKETOU OMWG
oto STM, amAw¢ ¢dEPEL TO MAKETO TOV OPLOUO TNG ouvdeong pall pe to debopéva, Kal
TOUTOXPOVA KPATA HLKPO TOV GUVOALKO aplBo Twv bytes o€ éva MaKETo, £T0L WOTE, av Xabel
KAmolo AOyw oupdopnong, autod va €XEL EAAXLOTN ETLPPON oTNV por Twv SeSouévwy Kal
lowg va pmopel va avaktnBei pe eldikoug alyoplBuouc.

To ATM mapéxel eite povipa (PVCs) eite emtheyopeva (SVCs) vonta kavaAia. Ta vontd autd
KavaAla propouv va urtootnpiéouv “otabepo aplBud dvadikwv Pndiwv” (CBR - Constant
Bit Rate) 1| “petapAnto apBuod duadikwv Pndiwv” (VBR - Variable Bit Rate). Kabe kupelida
ATM mou otéAvetal oto Siktuo mepléxel mAnpodopieg SteuBuvoloddTNOoNG MoV EMLTPEMOUY
TNV €YKATAOTOON £VOG voNntoU KavoAlol UETAlU Twv onpelwv amootoAng kot AnPng. Itn
OUVEXEL OAeg oL KueAibeg petadépovtal PEow TOu vontou KovaAlol WE Tn Oelpd
QTTOCTOANG TOUG.


http://ebooks.edu.gr/modules/ebook/show.php/DSGL-C104/423/2835,10774/

Server

W = workstation
[J=53-byte celis

Ixnua 2.6.8: Metadopd kupedibwv ATM (cells)

(Mnyn: https://technet.microsoft.com/en-us/library/bb962019.aspx)

‘Eva diktuo ATM amoteAeital and petaywyesic ATM (ATM switches) unAng taxvtntag, ot
omoiol Spopoloyolv ywpilc kaBoAou kKabuotépnon TG €loepXOpeveg KuPeEles. Etol, n
texvoloyla ATM mpoodépel TIOAU UPNAEC TOXUTNTEG AKOMN KOL KATW OO OCUVORKEG

Wlaitepa auénuévng kivnong oto Siktuo.
u |

Ewova 2.6.0: Metaywyeic ATM

[ -
- —
L= .-

Rl
Eiki

Jav pEogo petadoong Umopel va xpnotlpomnolnBei omolodnmote anod ta dtaboipa péca, Omwe
ouveoTpappévo Celyoc KaAwbdiwv, opoafovikd kaAwdlo, omrtikn iva. H petatpomrn tng
umnapyouoac Siktuakng urmodoung os kaboapd ATM meptBariov amottel oe peydlo Babuo
OVTLKATAOTAON TOU €EOMALOMOU, KATL TTOU QTOTEAEL AVAOTAATIKO TTOpAyOoVTa OTNV TOXELD KOl
o€ PeyaAn kAipoka eéamAwon tng texvoloyiag ATM. Exel opwg Adn apxioel va amoteAel
KUpLa emidoyn otnv avantuén Siktuwv koppou (backbone).

Y1o)0¢ Tou ATM €ival n dSnuloupyio evog eviaiou Siktvou To omoio Ba umootnpilet:

e TnAedlaoken (Video Conferencing)

e Awdokedn amno ypadeio oe ypadeio (Desktop Conferencing)
e EwkovotnAédwvo (Videophone)

e Ewova/Hyog kata napayyeAio (Audio/Video On Demand)
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e Ewkovika tomika Siktua (VLANs: Virtual LANS)
o Emkowwvie¢ ATM peydAng xwpnTLKOTNTAG HE KLVNTOUC KOpBoug (ouvnBwg
ue dopudoplkeg levtelg)

2.7 NpwtokoAAo Z0véeong Inpueiov npog Znpeio (PPP)

To eminedo levéng (ocuvdeong) debopévwy mou Bploketal KATW amd to eminedo Siktvou
elval umevBuvo yla TNV amodoTK EMmKOWwvia UETAED TWV YELTOVIKWYV KOUPwWV £vOC
SiktUou. Ol yeltovikol kOpBol pmopei va sival péAn evog Tomikol Siktiou og €va SikTuo
moA\amAnGg mpocBaong n dvo kOpPBol oe ansuBeiag cuvdeon os €va SikTtuo onueio mPog
onuelo. ApXLKA TOV TPOTIO EMLKOVWVIOC OTIC CUVOETELG onpelo pog onpeio kaBoplle €va pn
TUTIOTIOLNLEVO TTIPWTOKOAAO Xwplc dlaitepeg Suvatotnteg to SLIP.

To mpwtokoAo Uvdeong Inuelou mpog ZInueio (Point to Point Protocol, PPP)
npwtospudaviotnke ota TEAN NG Sekaetiag To '80 yla va KaAUYPEL TO KEVO TNG UTaPENG EVOG
oAoKANpwUEVOU TIPWTOKOAAOU oTo eminedo (eVEng Sedopévwy ToU SLaoUVOEEL To eminedo
Siktvou IP tou TCP/IP pe to duoiLko eminedo os oslplakég ouvOETeLG HETOEY SUO CUOKEUWV.
JAuepa To PPP elval plo OAOKANPWHUEVN OLKOYEVELX OO TIPWTOKOAAQ TIOU OCUVEXWG
e€eAloooVTOL KOl EVOWHOTWVOUV SUVATOTNTEG WOTE VA KAAUTITOUV VEEG AVAYKEC. Juxvd
avadépetal o Paockdé PPP wg éva TPpWTOKOAAO Kol TO eMmUMA£0V TIPWTOKOAAO. TTOU
EVOWUOTWVEL avadEpovTal we UTTOTPWTOKOAAA Tou PPP.

IP ZYNAEZH MANQ AMO MIA ZYNAEXH PPP

PP ZYNAEZH NANQ AMO TH ZYNAEZH ZE @YZIKO ENIMEAO——
ZYNAEZH ZE QYZIKO EMINEAOQ METAZY AYO IYIKEYON

TNALQWVIKO
AikTuo

-

a2y

T

Ewkova 2.7.a: Eykatdotaon ouvdeong pe mpwtokoAlo Tuvdeong Znueiov mpocg Inueio (PPP)

To mpwtokoAAo emunédbou leléng dedopévwy PPP  mapéxel TG Stadlkaoieg petadopdg
TMANpodoplwV TAVW OE  CUYXPOVIOHEVA KOl QOUYXPOVLOTO KOVAALD ETIKOWVWVIAG
ETUTPEMOVTOG NULOUPISpoun Kat TARPN audidpoun emikowwvia petafl V0 CUOKELWY,
uetadépovrag os popdn mAalciwv (frames) mokéta amd omolodAmote MPWTOKOAAO TOU
eninedou Siktvou (IP, IPX k.a) oto Ppuoko pETO.

Avvatlotnteg Kat TAsovektuoata tou PPP. To mpwtokoAAo PPP eival mpwtokoAlo
npooavatoAlopévo os olvdeon (Connection Oriented Protocol) &nAadn mapéxel umnpeoieg
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aflomotng ouvdeong

MAVW Of Ml EYKOTEOTNUEVN oUvleon Hetaly 6U0 AKpwv

unootnpilovtag TMAALCIWON TwV TAKETWY KAl €MUMAEOV €va CUVOAO amod €A€yyoug Kot
duvatdtnteg yla tny e€aodalion Tng LeTadopds Twv MANPodopLWY OTIWG:

H Asttoupyla

Tnv moAumAeio makétwy and StadopeTikd MPpwTtokoAMa tou emunédou Siktiou oe
pLa cOvbeon.

Tov €heyxo odpalpatwyv petadoong péow tou mediov CRC otnv emikedalida kabe
mAatoiou.

Mapéxel UNXOVIOUO SLOmPayudteuong Twv MOPOUETPWY TNG oUVOEONG, OMWG TO
HEYLOTO eMITpeNOpEeVO Péyeboc mAaloiou

Mapéxel TEXVIKEG €AEyXOU TNV TOLOTNTOCG TNG OUVEEONG TPV TNV HETAd00N Kot
eniPAedng katd tnv SLdpkKela PeT@doon TwV MAALCLWV.

Yrootnpilel €Aeyxo mLOTOMOLNONG TOUTOTNTAG UTtooTnpilovtag MOAAA SladopeTika
MPWTOKOAAQ 61w (PAP, CHAP K.a..) tpLV TNV EyKOTAOTAON TNG OUVOEDNG.
Yrootnpilel emutAéov SuvatoTNTEG OMWE OCUMTIESN, Kpumrtoypadnon, Kol
eKUeTAAAEVON TOAAWV SLapopPeTIKWY CUVEECEWY O PUOLKO eminedo uAomoLwvTag
£Vl LOEATO KAVAAL QUENUEVWY ETILOOCEWV.

EYKATAOTAONG TNG oUVOeoNnC Kal tnG Hetadoong SeSopévwv tou PPP

otnpiletal os tpia Baolkad pépn:

H evBuldkwon PPP: H mpwtapyikr) Souleia tou PPP sival va mapaAdpel ta mokeTa
and 1o eninedo Siktvou Kal va ta evBulakwoel oe mAaiowa (frames), T povada
uetadpopdg tou eminedou levéng Sedopévwyv. Ta mAaiola Snuloupyouvtal
gvowpatwvovtog ta Sedopéva pall pe amAég mAnpodopieg €Aeyxou Tng petadopdg
e€aodpahilovrag MIKpO péyeBog TmAaloiov ylo TNV peylotormolnon  Tng
anmodoTIKOTNTAG TNG HETAS0ONE Kal TNG TaxUTNTaG enefepyaociag.

Midaoio (Frame) Aedopeviov PPP

r 3
v

Emkegalida
[ AeUBUVG EAgyyog Tomog Asbopeva .
Flzrllu;.ult‘rut {Address (Control Mpwtoxohou | {Data 46~1500 {FC;I-:ILE;ES:I
(Flag 1 byte) 1 byte) 1 byte) {Type 2 bytes) bytes) v

- Inpaie 1 byte — yua to cuyxpoviopd evapine

- denBuvan kel ERayyoc elval navea WBa

- Ta Sebopeva petadopac (Payload) - Exyouy otaBepd uevebod o onole £xouy Siempayuatevtel o
} bytes

QNOOTORERS Kot o napakninng — cuviBwe 15

- Tunog Mpwtdkodhou = Ta npwrdkodia Siktiou ko petaBifaonc Eheyyxou dnwe LCPNCP,IP,IPX

Trailer - EAeyyoc ohodpdtww HETaSoonc Kl ONLaven GUYXDoVIaHoD TEpRATLoROL,

Ewova 2.7.B: Mhaiowo PPP

To NpwtdkoAAo EAéyxou Zuvdeong (LCP): To mpwtokoAlo LCP sival umetBuvo yia
TNV EYKATAOTAON, SlaTAPNON KAl TEPUATIONO TNG ouvdeong Metafl twv Suo
VELTOVIKWVY Slemadwy TwV OUCKEUWV. Elval €va eKTETAUEVO TPWTOKOAAO TOU
ETUTPEMEL MeydAo aplOuo pubuicewv Kol ovtoAAayng TOPAPETPWY  TIOU
e€aodpalilouv ToV Xpnowdormnoinon tng cUVOEDNG e TOV TPOTO TOU CUUPWVAONKE.
Emiong oto mpwtokoAAo eAéyxou umootnpiletal £va oUvolo amo SLopopPETIKA
TMPWTOKOAAQ TiLoTOTIOlNOoNG TauTOTNTAS (authentication) mpwv tnv eykatdotaon Tng
ouvdeong. EmumA£ov mpooTtEBnKav PE TNV TTAPOSO TOU XPOVOU OPKETA TPOALPETLKA
TPWTOKOAAQ TTou uTtootnpilouv cupmieon, kpuntoypadnaon Kot GAAa.

Ta tpwtdkoAAa EAfyxou AwtUou (NCPs): Ensidr to mpwtokoAAo PPP umootnpilel
v evBuhdakwon oto TmAaioclo SLadopeTIKOUG TUTIOUG TIAKETWY  TIOU
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XPNoLLomolouvTalL oto eminedo SkTUoU N SLAXELPLON TOUC OTNV EYKATAOTACN TNG
ouvbeong Sladépel oe kaBe mepintwon oto eninedo LevEng. Metd Tov kKabBoplopo
TWV Yevikwv puBuicewv olvdeong amod to LCP o €heyxog petaPifaletal oto NCP
TIPWTOKOAAO TIOU QVTLOTOLXEL OTOV TUMO TWV TIOKETWV TOU TIPWTOKOAAOU TOU
Xpnolpomoleital oto emninedo diktuo Kal amattel emumAéov el81kOTEPEC pubuioelg yla
TNV gykataotaon tng cuvdeong. TEtola mpwtokoAAa sival to IPCP yia to IP, NBF yla
To IPX kot NetBIOS k.a.

H Aettoupyia petadoong dedopévwy Ue tn xprion tou PPP  Slaokpivetal oe Tpelc PAGCLKEG

daoeig:

1n ®aon - H eykatdotaon tng ocuvdeong: MNpwv oL SUO CUOKEUEG OpPXIOOUV Va
avtaAlaocoouv Sebopéva Slampaypotelovial TIG MAPAUETPOUG oUVEEONG TIOU
TMPOKelTAl va  eykataotabel. X' auti tn ¢don 710 PBACIKO MPWTOKOANO adoUl
OAMOKANPWOEL TIC YEVIKEC puBUioelg petafiBalel Tnv Stadikaaoia €Aeyyou puBuicswv
NG eykataotaong oUvOeong os €MUTAEOV TIPWTOKOAAQ ylo. eKTEAECN TPOOOETWY
SladkaoLwy, OWE TILOTOTIOINGCN TAUTOTNTAC, CUUTILEDN, KpuTToypAadnon Kal ELSIKEG
Slepyaociec mMou amalTOUVTOL OO TO OUYKEKPLUEVO TIPWTOKOAAO TOu emunmedou
Siktbou.

2n ®don — Asttoupyia oe ocuvdeon. X' autr T $ACNH OL CUCKEVEG TtapaAapBAveEL
TIAKETA Ao To eninedo Siktuou tao eVOUAAKWVEL 0 TTAALoL KoL Ta LETADEPEL OTO
duolko eninedo. H ouokeun moapaAnntng AapBavel to mhaiolo omou edapuolovrag
v avtiotpodn Sladlkacia TAPAYEL TO APXIKO TIAKETO KOL TO HETADEPEL OTO
eninedo Siktuou.

3n ®ddaon — Teppatiopog ouvdeong. Otav olokAnpwBel n petadopd - 1 yua
omolodnmote AAAo AOyo - KABe cuokeun £xeL Tnv duvatotnta oupdwva LE TO
TIPWTOKOAAO eAéyxou olVEeoN va Teppatiosl tn olvdeon.

EMEKTACLUOTNTA TOU MPWTOKOAAOU PPP

‘Eva amd TO ONUOVTIKOTEPA TTAEOVEKTAATA TOU TPWTOKOAAOU PPP eival n eméktaon twv
SuvatotnTwy Tou. Apxika fekivnoe va Sladidetal wg Paoikn péBodog oelplakng cuvdeong
oto eninedo (evéng dedopévwy petall dUo KOUPwV Kal LSlaitepa otnv mpocfacn oto
Awadiktuo pe Dialup ouvbéoelg kat tn xpnon modem. Iniuepa n Suwadoon tou PPP €xel
o8nynoeL oTNV avVATTUEN VEWV TIPOEKTACEWY TOU TIPWTOKOAOU PPP OmMw¢ TO MPWTOKOAAO
PPP emavw o Ethernet (PPPoE) kot tou PPP emdvw o ATM (PPPoA) mou xpnotlpomnolouvtat
yla tn ocuvbeon oto Aladiktuo e T xprion texvoloyiag xDSL.



Epwtnosls - Aoknoeig Kepaiaiov

1.

e WwWN

10.
11.

12.
13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

Moleg oL Baolkég Asttoupyiag Tou ¢uokol emumédou Kol Tou emunédou ouvdeong
S6ebopévwv oto povtélo avadopag OSI;
Moleg oL Baoikég Aettoupyiag Tou erunédou mpocBaaong Siktvou tou potumou TCP/IP;
TL ovopaletal péBodog mpoomnéhaong (access method) oto péoo petadoong;
Moot elvat oL TpoMOL yLa TNV amoduyn TAUTOXPOVNG XPNoNG Tou HECoU LeTadopag;
Moloug TPOMOUC UTNPEoLWV TtapEXel To umosminedo LLC pe Baon to mpotumno IEEE
802.2;
JTNV MEPUTTWON Tou yvwpilate OTL To KOVAAL ETIKOWVwviag, mou eiyate otn dtdbeon
oag,e€aodalilel MOAD HKPO Tocooto Aabwv, molou eidoug unnpeoia yia tov EAeyyo
Aoylkng 2uvdeong Ba mpoTiuoUoaTE, EAV UTOPOUCATE Va ETUAEEETE KOl yLaTi:

a. Ynnpeola xwpic emPBefaiwaon katl xwpic ouvdeaon.

B. Ynnpeoia pe emPBeBaiwon AnPng xwplc ovvdeon.

y. Yninpeoia pe ouvdeon.
TL evvoole Pe TOV Opo «oUykpouan» (collision) otn puéBodo mpocPaocng oto péco
CSMA/CD;
E€nyelote Toug Adyoug, Tou BETOUV TEPLOPLOPOUC OTO WNAKOG TWV UETadLEOUEVWY
TIOKETWY OO TOUG otaBuoug epyaociag, kKabwg Kol oto UAKOG Twv KaAwdiwv mou
Xpnoluomnolouvtal, oto potumo IEEE 802.3.
O xpOVOC EMAVEKTIOUTHG TWV otabuwyv epyacioc os Siktuo IEEE 802.3, oe mepintwon
ouyKpouong eival :

o. KaBoplopévog.

B. Tuyaioc.

Y. PuBuwlopevoc.
Ye 1L Sladépel n petadoon Paotkng {wvng (Baseband) amo t petadoon supelag {wvng
(broadband);
MNeplypaPte nwg eival kotaokevaopévo éva kalwdo F/UTP (FTP).
MNeplypddte mwg eivol kataokevaopEvo éva kalwdo S/FTP (SSTP).
MNooa levyn £xel £va kaAwdlo UTP mou xpnotuoroleital oto Ethernet kat mola sivat n
HEYLOTN amOoTACoN OV KAAUTTEL U WVA E TO TIPOTUTIO; AVadEPETE TA XPWHLATA TWV
{euywy;
Molo mAgovekTnua Sivel n Bwpdkion og éva KaAwSL0;
AvopEPETE TN OELPA TEPUATIONOU TwV {euywv evog kalwdiou UTP ot cuvdetrpa 8p8c
tumou “RJ-45”. AWOTE TNV QVTLOTOLXiO XPWHOATWV - OKPOSEKTWV ocUUbwWVA HE TO
TPOTUTIO CUPUATWONG T568A.
Auo omTIKEG iveg éxouv Slaotaoelg upnva/erukdAung (core/cladding) n A: 50/125um
Kat n B: 9/125um. Mot ard tg Suo elval oAUTPOTN Kal mola povotporn; Mowa £xel
xaunAotepn e€acBEvnon kal KOAUTITEL LEYAAUTEPEC ATIOOTAOELG;
Avodépete SUO  AVTIKELUEVIKOUC OTOXOUG TNG KwdlKomoinong Kal NAEKTPLKAG
onuatodOTnNoNG o€ HLa EMKOWVWVIA PEoa amnod Eva GUOLKO LECO-KAVAAL
MeplypaPte tn doun pag puotkng StevBuvong MAC Ethernet kal e€nyrote mola givat n
Aettoupyla twv Pndilwv M-bit (I/G) kat X-bit (U/L).
Mo twm &tevBuvon MAC 88-c9-d0-12-34-56 Bpeite TIg TIHEG Twv M-bit (I/G) ko X-bit
(U/L). AkoAoUBw¢ avalntrnote oto ALaSiKTUO TOV KATOOKEUAOTH TOU UALKOU auToU HE
Baon to OUL.
Metaypate tn SievtBuvon 00-d0-63-56-78-90 £toL woTe va elval evepyomnotnuévo (1)
o M-bit (I/G).
Moéoa VLAN umootnpilel to nedio VLAN Identifier otnv etikéta Q-tag evog mAaioiou
Ethernet;
Moto ival To péyLoTo PNKOG TNG povadag ekmounig (MTU) kat molo to péyloto péyebog
mAaloiou mou avayvwpilel to mpotumo tou Ethernet (IEEE802.3);
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23.
24,

25.
26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.
42.
43,
44,
45,

46.

Molog eival o polog tou mediouv tng akolouBiag eAéyyxou mAalciou FCS (Frame Check
Sequence);

Ti elvat to Jumbo frame kot og moleg epapPLOYES N XPrON TOU €XEL TTAEOVEKT LATA,;

Y€ moleg epappoyég n xpron Jumbo frame mapouactdlel HelOVEKTNA. ALTLOAOYNOTE TO.
BAAte e O£lpd TPOTEPALOTNTAC TOUC TOPAKATW TPOTIOUC AELTOUPYLAG KOTA TNV
outopatn Slampaypdteuon.

Zelpa Tpomog Asttoupyiag
TPOTEPALOTNTAG

1 100BASE-TX
2 Full-duplex 10BASE-T
3 1000BASE-T
4 Full-duplex 100BASE-TX
5 Full-duplex1000BASE-T
6 100BASE-T2
7 100BASE-T4

TL avtutpoowrnevouy ol 6potl MDI, MDI-X kat Tt ivat n Asttoupyia “Auto MDI/MDI-X”
TIou avad£pel OTL uTtooTn pilel évag mpocappoyéag diktuou Ethernet;
Mota eival Ta Pacikd otolyeio amod ta omola amoteAeital Eva kKuehoeldég acUpuato
Siktuo;
T elval éva acVppato onpeio mpoocBacng (Access Point, AP);
Mol eival Tt TTAEOVEKTAMATA KOl TIOLA TO MELOVEKTAMOTO £vog ad-hoc aclpuatou
Slktvou;
MNepypadte Ta Baoikd otolxeia amd ta omoia amoteAeite éva aclpuato Siktuo e
KU EAEG Kal TO BaaLKO TPOTO AsLTOUpYiaG TOU.
Mowa emineda tou poviédou OSI meplypadovtal otnv opdda mpotumwy tou IEEE8D2.11;
T elval éva Acupuato Znueio NpooPaong (Access Point, AP);
Mola To TTAEOVEKTA LOTAL KOLL TIOLOL TAL [LELOVEKTALATA TNG OLoUpATNG TomtoAoyiag Siktuou
ad hoc;
Mola To TTAEOVEKTILOTAL KOLL TIOLAL TAL [LELOVEKTHLLATA TNG aoUpUaTnG TomoAoyiag Siktuou
Infrastructure;
Molo ToTeVEeTe OTL €lval To PAOLKOTEPO TAEOVEKTNUA TNG TexvoAoyiag ATM, mou tnv
KAVEL va glval n KUpLa texvoAoyia oto Ywpo Twv SIKTUWV Koppou (backbone);
Jtnv texvohoyia ATM ta 6edopéva ywpilovtal os:

a. Maiowa

B. Nakéta twv 43 bytes

V. Kupéheg (cells)
Jtnv texvoloyia ATM, cav péco UeTadoong, Umopel va xpnotpomnotnBel Lovo n omtikn
v
Moéoog xpoévog xpelaletal yla vo petadoBel to meplexdpevo evog yepatou CD (640 MB)
péoa amnd uLa cuvdeon ATM twv 622 Mbps;
Ao tL anoteAeital pla kupedida ATM (cell);
T elval ot petaywyeic ATM;
Molog eilval o otdxog tou ATM;
AwoTte £va opLlopo yla TN Asttoupyia Tou mpwtokoAAou PPP.
E€nyelote TL onpaivel 6tL To TPpwWTOKoAAo PPP elval mpooavatoAlopévo os cUvEeon.
AvodEpeTe Ta BOOIKA CUOTATIKA HEPN TOU PBaciletal n Asltoupyia TOU MTPWTOKOAAOU
PPP.
Mepypate Tn Asttoupyia evBUAdkwaong tou PPP
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47. MNola eival n Aettoupyla Tou MPWTokOAAoU €leyxou cuvdeang

48. Molwog eival o Adyog ywo TN Xpnolgomoinon Ttwv TpwTtokOAwv NCP mpwv tnv
EYKATAOTAON HLOG oUvEeang

49. NepypaPte Tig TpeLC paoelg Pacn twv omolwv yivetal n petadoon mAnpodoplwv 6To
eninedo (evéng Sedopévwy PeTAEL SUO CUOKEUWV LE TO TIPWTOKOAAO PPP

50. Mnarti eival onUavTKo TAEOVEKTNLO I EMEKTACLUOTNTA TOU TPWTOKOAAOU PPP.

Aoknoei og Epyactnplako NepitBailov

1. tov umoloylotr Tou gpyactnpiou mou cuvhBwg epyAaleoTs, EVTOTIOTE KAl KATAYPAYTE
™ ¢uowkn dtevBbuvon tou (MAC). Itn ouvéyela pe Baon to OUIl avalntriote va Ppeite
TOV KOTOOKEUAOTH TOU UAWKOU TG Kaptag Siktuou. (Ymodeién: xpnoluomolnote Tig
evtoAgc ipconfig /all i ifconfig katd mepintwon)

2. Xpnowomowwvtag tov amapaitnto €omAlopo epyaleiwv Kol Tta amapaitnTa UAKA
Kataokevaote €va kaAwdlo OSiktuou Ethernet UTP, unkoug 1,8u., yla ouvdeon
UTIOAOYLOTH O€ HETOYWYEX oUWV LIE TNV TUTIOTIoinon T568A.

3. Xpnowomowwvtag Tov amopaitnto €omAlopo spyalsiwv Kal Ta amopaitnta UALKG
Kataokeudote €va kaAwdlo Siktvou Ethernet UTP, unkoug 1,8u., ywo olvdeon
UTIOAOYLOTH UE UTtoAOYLOTH To omolo va umnootnpilel Gigabit Ethernet ywpig tn xpnon
™¢ duvatdtntag “Auto MDI/MDI-X"

4. Epyalopevol oe opadeg, “otnote” éva Mikpod Siktuo Ethernet amoteholpevo amod
LETAYWYEQ, Kal TECOEPLS TOUAd)LOTOV otaBuolq. Kataypate oAa ta UAKA mou Ba
XPELOOTELTE.
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Kedalatio 30
EMINEAO AIKTYOY-AIAAIKTYQ2H

Elcaywyn

To eminedo Swktlou Kkal To avtiotowko Awadiktiou tou poviéhou TCP/IP amoteAel tov
OUVSETIKO KPIKO O OTloloC EMITPEMEL OTA TOMLKA SIKTUC TTOU XPNOLUOTOLOUV SLadOPETLKEG
Texvoloyieg Siktuwaong va evwBouv os peyodltepa Siktua - Stadiktua, pe anokoplhwuo To
yvwotd pag Internet. e autd cupuBariouv n SteuBuvolodotnon Kat n dpopoAoynon, duo
BaolkEG AeLTOUpYLeC TOU CUYKEKPLUEVOU eTUMESOU YyUPW o TIG OMOLEG epLOoTPEdovTaL oL
SOEC KOl TA TIPWTOKOAAQ TTOU TO aldpopouv.

AwSaktikol ZToyol

Me tnv oAokAnpwon tou 3% kedpalaiou oL pabntég Ba npénel va eival os Oon va:

avayvwpilouv To eninedo SIKTUOU WG TO KATWTEPO £TiNeS0 TOU SLACTPWHATWHUEVOU
HOVTEAOU SIKTUWGNG TTou kaBlotd ebiktr TN Stacuvdeon SikTU WY

KATavooUV OTL TO TAKETO Tou emumédou Siktuou (IP) mapapével oxedov autololo
otn Swadpour mou Slaviel amnod tov H/Y-amootoAéa wg tov H/Y-mopoAnmtn, He
UETAPOAEG LOVO OPLOPEVWV TTESLWV TOU, 0 avtiBeon He Ta NAEKTPLKA orjuoTa Kol
ta mAaiola Ethernet ta omola “smiBuwvouv” péxpL Ta OpLa TOU TOTILKOU SLKTUOU
nieplypadouv tn doun pia StevBuvong IP kat to oxnua dteubuvaolodotnong tou IPv4.
avayvwpilouv mote pla dievBbuvon IP gival cwaotr), va TV KATATAGo0UV 0TnV KAAoN
TIOU avnkeL, vo evromilouv tn &levBuvon SlkTtUou OTo Omolo AVAKEL Kal TN
SlevBuvaon eKMOUTIAG

opifouv tnv €vvola tng packag Siktuou, TG ataflkeg StevBuvoelg (CIDR) kal va
npoodlopilouv Sedopévng TG LAaokag Toleg AAAeg IP aviikouv oto iSlo Siktuo pe
LLOL OUYKEKPLUEVN 1 Soopévn IP

urtoSLlktuwvouv éva Siktuo umoAoyilovtog tn véo HACKA yla Tov aplBpd twv
{NToUpEVWY UTIOSIKTO WV

nieplypddouv tn doun tou makétou IP (datagram) kot tn Asttoupyia Twv Stadopwv
nedlwv tng emikedaAidag tou (ttl, DF, MF, offset ktA.)

avtiotolyifouv SleuBivoelg MAC pe TG avaAoyeg IP

TepLlypAdouv To poAo Twv PpwWTokOAAwv ARP kat RARP

neplypadouv tn dadikaoia evOUAdKwaong makeTwy IP eviog mhatoiwy Ethernet
gvTOoTi{ouv Kal vo TPOTOToloUV TG pubuioelc SkTUou ot €vav UTOAOYLOTH HE
Aettoupyko z0otnpa Windows fy Unix

gvTOTi{ouV KalL va Tpomomnololv Tov mivaka ARP

TepLypadouv TV évvola TG SpoproAdynong Kat va evtomi{ouv Kot va puBuilouv tov
Tiivaka §pouoAdynong

e\éyxouv T0 BaOUO AELTOUPYLKOTNTAG TWV TPLWV TPWTWV emuédwv (OSl) os évav
H/Y.

ASaKTikEG Evotnteg

3.1 AleuBuvaolodotnon Internet Protocol ék6oon 4 (IPv4).

3.2 To autoduvapo maketo IP (datagram) — Aoun makeTou.

3.3 MpwtokoMa avelpeong kot amodoong SleuBuvoswv, Address Resolution
Protocol (ARP) kat Dynamic Host Configuration Protocol (DHCP).

3.4 AleuBuvoelg IP kal Ovopatoloyia.
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3.5 AleuBuvolobotnon IPv6.
3.6 ApopoAoynon.
3.7 NpwtokoAAa - AAyopLBpolL Spopoidynonc.

3.1 AlevBuvolodotnon Internet Protocol ékéoon 4 (IPv4)

To eninedo Awktvou (Network layer) oto povtého OSI fj To avtiotolxo Aladiktuou tou TCP/IP
mapéxel tn Aoyt SieuBuvolodotnon yla OAa ta Slacuvdedepéva Petall toug Siktua.
Opovtilel ylo TNV gUpeon TG KATAAANANG SLaSpoUnG Kal Tapddoon TOU TIAKETOU
660V oToV TEALKO KOWBO, £pyo To omoio xapaktnpiletal wg popoAdynon (routing).
JTNV MPOooTABOEeLO AUTH TO TIAKETO UIMOPEL va XpeLooTel va Slaomaotel og dladopa TURHATA
Ta omola pmopel va ¢tacouv amod AAAeC SLOSPOUEG Kol PE SLAPOPETIKN OElpd, OUWE TO
eninedo Siktvou Ba Ta emavacuvBécel kot Ba avadépel omoladnmote TpoPAnpaTa
napadoong mpokupouv. To eminedo Awadiktvou oto poviého TCP/IP éxel w¢ Poolko
TPWTOKOAAO TO TMPWTOKOAAO Aiadiktuou (Internet Protocol - IP) to omoio mapéExel
UTINPECLEG ATIOKAELOTIKA XWpPIg ouvdeon. MNa To OKOMO QUTO XPNOLLOTOLEL autoduvapa
nakéta IP ta onola ovopdlovtal datagram (= data + telegram).

310 enimedo AladkTUOU, €KTOC amo To Baociko mMpwTtokoAAo Awadiktuou IP, Asttoupyel to
TPWTOKOAAO pnvupdtwy gAéyxou Atadiktuou (Internet Control Message Protocol - ICMP)
Kol To MPpwWTOKoAAo Slaxeipiong opddwv Atadiktvou (Internet Group Management Protocol
- IGMP). Ta pwtokoAa ICMP kat IGMP cuviBwg 6 xpnotponololvtol arnd Toug XproTeg
KoL TLG €PpapUOYEC TOUG OAAA aTtO SIKTUAKEG CUOKEUEG Kl AOYLOUKO cuoTnudtwy. To ICMP
Xpnolyomoleital Kupiwg ywa v avodpopd oPaApATWY UETAS00N E€PWINUATWY KoL
avapetadoon (relaying) SlayvwoTtikwy wnvupdtwy. E€ailpeon amoteAolv oL eVTOAEG ping Kall
traceroute. To IGMP xpnoluomoleital ylo tnv opadomnoincn UTIOAOYLOTWY KOl QTTOCTOAN
UNVUUATWY TOUTOXPOVA O OAOUG TOUC UTIOAOYLOTEG TNG opadag (streaming). e évav
uroAoyloty e TCP/IP n vAomoinon kat urootnplen tou ICMP glval UTIOXPEWTLKA €VW TOU
IGMP mpoalpeTIKy).

To makeéto IP elval auto to omoio ¢tavel oxebov autolol0 OO TOV UTIOAOYLOTA TOU
OTOOTOAEQ. OTOV UTIOAOYLOTH] TOUu TapoAnmtn. Ou evdldpecol KOPBoL HOVO  HLKPES
eMEUPAOELG KAVOUV O oplopéva Tiedia TnG emikedpalidag Tou yla StaxelpLotikolg AOyoug. I
o\o. ta evbidueoa 6Siktua svBulakwvetal/amobulakwvetal os Stddpopa mAaiowa 20u
ETUMESOU Ta omola OUWE LOXUOUV OVO OTA OPLA TWV EVOLAUECWY GUGIKWVY TOTIKWVY SIKTUWV
kaBe popd.

Y10 Aiktuo 1, to makéto IP Stakwveital evBulakwpévo oto 6lo mAaiolo akopn KL av KivnBel
oe OSlodopetika TuAUata (segments) tou (Slou  Silktvou. Itov  Spopoloynth,
amoBulakwvetal and to mMAaiclo Tou Alktiou 1, eAéyxetal n SlelBuvon MPOOPLoUOU Kal
npowBeital oto Aiktuo 2 evBUAOKWVOVTAG TO 0€ £€va VEO TTAALOLO Tou AlKTUOU 2. TO TTOKETO
IP péXPL TOV UTIOAOYLOTH) TIPOOPLOUOU TIAPEUELVE TO 18Lo evw oth Stadpoun evBulakwOnke
oe SladopeTikd mMAaiota.

'OAn n evéldpeon vnodoun and ypapupéc petadoong (amokalovvral kot {eVEeL, KUKAWATA
N KavOAlO) KOl OUOKEUEC HETOYWYNG-OPOUOAOYNTEG XOPOKTNPI(ETOL EMKOLVWVLOKO
UTtOSIKTUO KoL ETILTPETEL 0 SUO AKPALOUC UTTOAOYLOTEC VO ETILKOWVWVAOOUV HETOED TOUC.
Y1a Siktua texvoloyiag TCP/IP, To eMKOWVWVLIOKO UTTOSIKTUO £XEL AELTOUPYLKOTNTA PEXPL KOl
to eninedo Sladiktvou (30 eminedo OSl). AVo 1 meploocotepa avefdptnta Siktua
Slaouvbebepéva petafl TOUG WOTE va AELTOUPYOUV WG €va PeydAlo Siktuo ouvBETouy éva
Awadiktuo (internet - pe To i Hkpo/melo).
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Ewkova 3.1.a: Aiktua kot Atadiktuo

Ye éva 8IKTUO UTTOAOYLOTWY, ylol Vo UMOPECEL N TAnpodopia va GpTAceL oToV UMOAOYLOTH
TPoopLopoy  He TN MHopdn TOKETWV Oebopévwy, Oa TIPEMEL OL UMOAOYLOTEG va
npocdopilovtal e MHOVASIKO TPOMO e Kamolo oxnua dieubuvolodotnong, Omwe ol
KaToLKieG o€ pLa TTOAN evromilovtal amo tov aplBud, Tnv 080 Kol TOV TOXUSPOULKO KWELKAL.

3TN ouveéxela avadePOUAOTE OTO OVIEAD KOL OTNV OLKOYEVELX | OTOLBO TTPWTOKOAAWY TOU
TCP/IP.
3.1.1 AleuBivoelg IPv4

To mpwtokoAo I[P opilet OTL oL UTOAOYLOTEC TIOU OUMMPETEXOUV Ot €va  Oiktuo,
XPNOLLOTIOLWVTOG TO CUYKEKPLUEVO TIPWTOKOAAO (tnv ékdoon 4 - IPv4), avayvwpilovtal pe
HOVadLKO TPOTO amo evav 32umito Suadikd aplbuo, tnv dtevBuvaon IP (IP Address).

Evag Tétoloc aptBpdq eivat .y o 11000000 10101000 00000001 00010010

TNV MPAYUOTIKOTNTA £VaG UTTOAOYLOTAG UITOPEL va £XEL TEPLOGATEPEG SLleVOUVOELS, L
Sladopetikr ylo kaBe Sladopetikd Siktuo oto omoio eival cuvdedepévog. Onwg pa
YWwVvLakr owkiot n omoia £xelL mpocodn os Suo SpOOLG MOU SLACTAUPWVOVTAL, UTTOPEL va
npoodloplotel pe Siadopetikéc Sleubuvoelg avaloya pe To Spopo amd Tov omoio
nipoosyyiletal.

AwevBuvon IP £xeL kaBe Siktvakn Stemadn (Network Interface) evog unoAoyiotr. Etol
£vog UTtoAoYLOTNG He Suo Kapteg Siktuou Ethernet (Siktuakég SLacuvEEDELS) UImOpEL va €xeL
Suo SlevBuvoselc.

AtevBuvon mou pocdlopilel pa Siktuakn Sltacvvdeon (Evav uTtoloyloth)
xapaktnplletal “amokAeLoTIKAG Stavopung” (unicast)
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Tpomnog ypadng pa Stebbuvong IPv4

Eneldny  évag aplbuog, oe popdn onmwg Sivetal otnv mponyoUuevn Tapdypado, eival
SUOKOAOUVNUOVEUTOG EXEL ETILKPATAOEL VO avaypadeTal wg e€NG:

Ta Yndla Tou,

e opadonololvToL O TEGOEPA TURNOTO TOU VO byte Kot
e avaypddovral ta aviiotolya deKadKA Toug Looduvaua,
o Slaywpl{opeva amno ta Suthava Toug UE TeAELEC.

‘Etol o mponyoluuevog aplBudg 11000000 10101000 00000001 00010010 ypadetal wg
192.168.1.18 O cuyKeKpLUEVOC TPOTIOC Ypodn ¢ avadépeTal wg dekadikn onpeloypadia pe
teleieg (four-part dotted decimal notation)

ZUpdwva PE auTov Tov TPOTo ypadng pta dtetBuvon IP yia va gival owotn Oa npémnet:

e v anote)eital anod técoepig SEKASIKOUG apLlOoUG SLaXWPLOUEVOUG LLE TEAELEG
e KABe aplBuog va eival petafd tou undevog 0 kat Tou 255 (adol auTég elvat oL TUIEG
nou propei va mdpet évag oktardlog Suadikdc aptBudc — byte, and 0 £wg 28-1)
MNapadelypota SteuBivoswv IP:

A A/A AIEYOYNZH IQ3TH/ MATI;
AAOO2
1 192.168.1.12 2Q3TH
2 10.0.0.12.3 NAOOZI |EXeL EPLOCOTEPQ OO TECOEPA TR MOTA
3 172.16.257.3 AAOOZI |Eva tunpa (257) eival é€w amo ta opla 0 €wg 255
4 10.146.0.1 2Q3TH
5 194.219.227.3 ?
6 127.270.0.1 ?

@ Mertatport Suadikol aptBpol oe Sekadiko (8 bit)

H aéia tou Yneiou eivat ion ue tn Baon tou cuotiuatoc apidunong (2 yia to duadiko)
vwuévn os Suvaun ue ekdetn tn Jeon tou Yneiou (n apibunon Eekwva ano ta deéia kat
v Tur 0, mpo¢ Ta aplotepd). ETot yta to 50 Ynepio bs, n aia sivar 2° = 32,

Afio Ynoiov :| 128 | 64 32 16 8 4 2 1
Wnoio:| 1 0 1 0 1 0 0 0
OéO'I’] lIJI’]Cb,LOU : b7 be bs b4 b3 bz b1 bo

ABpoilovtag TiG afieg Twv Aoowv, Exoups 128+32+8 = 168.
AnAadh (10101000); = (168)10

AN mopadeiypata:

(1100 0000), = 128+64 = (192)10

(1001 0010)2 =128+16+2 = (146)10

Mivakog 3.1.1.a: Metatponn SuadikoU aplBpou os Sekadko (8bit)



10.

11.

12.

13.

14.

15.

Metatpornr dskadikov aplOpou os Suadiko (8 bit)

‘Eotw o aptOpog (207) 10

EAéyxw gav and to 207 adatpeital n peyaiutepn afia Yndiou mou eival to 128

a. Eddoov adatpeital, ekteAw thv adaipeon 207-128 =77 Kot chpeltwvw 1 otn B€on by
EAéyxw gav anod to 77 adalpeital n emopevn peyalltepn agio Yndiou mou eival to 64
a. Edooov adatpeital, ektedw tnv adaipeon 77-64 =13 kal onpelwvw 1 otn O€on be
EAéyxw gdv and to 13 adatpeital n emopevn peyalutepn afio Pndiou mou eival to 32
a. Edodoov bev adatpeital, onpewwvw 0 otn Béon bs

EAéyxw €av and to 13 adatpeital n emopevn peyalutepn atio Yndiou mou eival to 16
a. Edooov dev adatpeital, onpelwvw 0 otn Béon by

EAéyxw gav and to 13 adatpeitat n emopevn peyalitepn afia Pndlou mou eivaito 8
a. Edooov adaipeitatl, ektedw tnv adaipeon 13-8 =5 kal onueltwvw 1 otn B€on bs
EAéyxw €dv anod to 5 adatpeital n emdpuevn peyoutepn atia Pndiou mou sival to 4

a. Edooov adalpeital, ektedw tnv adaipeon 5-4 =1 kat onpewwvw 1 otn 6€on b,
EAéyxw gav and 1o 1 adatpeital n eméuevn peyoAutepn atia Pndiou mou eival to 2

a. Edooov dev adatpeital, onpelwvw 0 otn Béon b,

EAéyxw gav and to 1 adatpeital n emdpuevn peyaAutepn agia Pndiov mou sivarto 1

a. Edodoov adatpeital, ektedw tnv adaipeon 1-1 =0 kat onpewwvw 1 otn O€on bo

Afio Pndiov:| 128 | 64 32 16 8 4 2 1

Wnoio:| 1 1 0 (] 1 1 0 1
OéOI’] Ll)l']d)[OU 5 b7 bs b5 b4 b3 bz b1 bo

AnNaSH (207) 10 = 128+64+8+4+1 = (11001101),

Mivakog 3.1.1.8: Metatporn dekadikol apBuol os Suadikod (8 bit)

\ 4

Xprouueg untodeifeig yla tig peratponég BIN <> DEC (8bit)

Otav €xoupe amod S6g€Ld MPOG TA APLOTEPA CUVEXOMEVOUG AOOUG, O aplOuoc LoolTtal pe

v afla Tou EMOUEVOU TIPOC TA APLOTEPA (Tou TeAeuTaiou doou) Pndiou peiov Eva.

5.

Afio Yndiou:| 128 | 64 | 32 | 16 | 8 4 2 1
Wnoio:| 0 | © 0 1 1 1 1 1
GéO’I’] llJr]d),LOU . b7 be b5 b4 b3 bz b1 bo

AnAadn (00011111); = 32-1 = (31)10 KL OTwG emiBePatwvetal (00011111), = 16+8+4+2+1 =

Otav €Xou e TEPLOGATEPOUG ACOUG OO UNSEVIKA cUdEPEL va aBpoicoupe TG akieg Twy
B£oswv TwV pundevikwy (Twv dowv ou Asimouv) kalt va Thv adalp€coupe amno to 255 (tnv
aéila tou aplBpou otav £xel kot Ta okTw Pndia dooug)

Afio Yndiov:| 128 | 64 | 32 | 16 | 8 4 2 1

Wnoio:| 1 | 1 0 1 0 1 1 1
GéO’I’] llJr]d),LOU . b7 be b5 b4 b3 bz b1 bo

AnAadn (11010111); = 255-(32+8) = 255-40 = (215) 1 Kt OTtwG emiBeBatwvetat (11010111),
= 128+64+16+4+2+1 = (215) 1o

Mivakog 3.1.1.y: Xprolueg umodeifel yia tig petatporneg BIN <> DEC (8bit)
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3.1.2 KAdoelg (TAeLg) Siktuwv - SteuBivoswv

KaBe 61evBuvon IP amoteleitat and Suo tunpata. To mTPwTo TUAKA ElVOL OVAYVWPLOTIKO TOU
Sdwctuou (Network ID) 1 mpdBepa (prefix) oto omoio avikel o UTTOAOYLOTAG KAl To SeUTEPO TO
OVayVWPLOTLKO Tou umoloyloth (Host ID) r emiBepa (suffix) péoa oto cuykekplpévo Siktuo.
To avayvwploTtikd tou Siktuou elval oav tThv 060 otnv omoia PploKeTal pia OlKia EVw TO
OVaYVWPLOTLKO TOU UTTIOAOYLOTH oav Tov aplBuo eni tng 0oL mou Bpiloketal n owkia.

MNa mnapadelypo otn Oievbuvon 192.168.1.12, oL tpelg mpwtol aptBuol 192.168.1
npoodlopilouv to Siktuo 192.168.1.0 kat o teAeutaiog (12) tov umoAoyioty No 12 tou
OUYKEKPLUEVOU SIKTUOU.

192. 168. 1. 12
n n n H
Aiktuo YmoAoyiotng
(network) (Host)

Ta 6uo autd tunuata Sladopomololvtal avaloya pe to UEyeBog tou Siktvou. To
OUYKEKPLUEVO bikTUO, £HOOOV TO AVAYVWPLOTIKO TOU UTIOAOYLOTH €XEL EUpOC 8bit, umopsl va
€xeL péxpt 28 = 256 umoloylotéc (0-255, kL av efatpéooupe TIG TipEC O kot 255 oL omoleg
£€xouv 181k onuaoia - n tun 0 nmpoabiopilel tn StevGuvon tou SikTUoU Kot n T 255 t™
SlevBuvan EKITOUTTNG - , ATIOUEVOUV LOVO OL TIHEG 1 €wg 254, dnA. 254 UTIOAOYLOTEG).

Edv B£houpe to SIKTUO va €XEL TIEPLOCOTEPOUG Ao 254 umoAoyLoTEG Ba mpéTel va dloteBetl
okopo pla oktada (byte) yia To avayvwplotikd Tou untoAoylotr). Tote To Siktuo Ba umopet
va €xeL uéxpt 2¢ = 65536 UTONOYLOTEG (0TNV MpayuUaTIKOTNTA 65536-2 = 65534, n npwtn Kat
n TeAeutaia TIUn, OTTWCE KL OTNV TTPONYOULEVN TIEPIMTWON, ExouV €L8Lkn onuacia n onoia Sa
avadvPsl napakatw). Ta akopa peyaAutepa Oiktua (meplocdtepou¢ amd 65534
urmoloyloteg) Ba mpémet va SiateBel akopo pla oktdda, cuvoAkd 24 bit yo to
QVOYVWPLOTIKO TOu umoloyloth. Ag onuewwBel OTL avaloya WELWVETAL TO UAKOC TOU
QVOYVWPLOTIKOU ToU SIKTUOU WOTE CUVOALKA Hall PE TO aVOYVWPLOTIKO TOU UTIOAOYLOTH va
elvau 32 bit.

Me tov TpOmo auto opilovtal ol KAAOELG-TAEEL TwY SIKTUWV WOTE va UTIdpxouv Siktua
Sladopwv peyebBwv avaloya He TIG aVAYKES TIoU eEUMNPETOUV. Agite TO AVAAOYO UEYAAWV
06wV N Aewdopwv Tou £Xouv TOAAG KTHPLA-OLKIEG KOl HUIKPOTEPWY 08wV HE Alyotepa
KT PLO-OLKIEG.

‘EToL opllovtal Tpelg TALELG SIKTUWY avaloya Ue To UEYeBOC Toug oL omoieg ocuvoilovtal
OTOV MOPAKATW Mivoaka 3.1.2.a:

TA=H AIEYOYNZH IP — 4 okTddeg Aiktua | YoM oTég
O n (7hit) H H H o7 = 224 9 =
A 128 16 777
AikTuo YTToAoyIOTAG 214
é n (6bit) n H H 14 = 16,9 =
B ; ; 16384 | 65534
AikTuo YTroAoyIoTAG
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n (Sbit)

H

AikTuo

YTroAoyIoTAG

221 —
2 097 2%2=
150 254

Mivakog 3.1.2.a: KAdoelg/tagelg dieubBuvoswv IPv4

Mpoodloplopog tagng (kAdong) Siktvou pe Soopévn SievBuvon IP. BAfmovtag pia
StevBuvon IP, n taén tou SiktUou OTO omolo avhkel, TPoKaBopileTal amd Thv MPWTN
oktada (byte) tng kat l6kdTEPA Ao tn duadikn NG popdn (2n otHAn tou MponyoULUEVOU
Mivaka), wg €€Ng:

Avadiké Agkadiko
TAZH 1n okTa5a ATo £wg ATo £wg Mapartnpnoeig

A Oxxx xxxx|[0000 0000|0111 1111 0 127 x 20Rq1

B 10xx xxxx|1000 0000|1011 1111 128 191

C 110x xxxx|[1100 0000|1101 1111 192 223

D 1110 xxxx|1110 0000|1110 1111 224 239 Multicast

(MoAudiavopn)

E 1111 Oxxx|1111 0000|1111 0111 240 247 Aeopeupéveg

Mivakog 3.1.2.B: MNpoodioplopog kKAdong/taéng dteubivoswv

AMO TIC Mapamavw TAfelg, wovo ot A, B kat C xpnoipomoloUvtal ywa thv amodoon
S1evBlvoewv o€ UMOAOYLOTEG SIKTUWV yla Kavovikh xpRon. Ot D kal E €xouv elSIKEG

XPrOELG.

Napadelypata SteuBuvoeswv IP kat avtiotolywyv Taéswv SIKTUWV 0T OTTOLA AVHKOUV:

AwevBuvon IP Taén Moari;

192.168.1.12 10 192 avrkel oto Stdotnua 192 .. 223
10.146.0.1 A 10 10 avrkel oto Staotnua 0 .. 127

172.16.32.253 B 10 172 avnkel oto Stdotnua 128 .. 191
127.0.0.1 A 10 127 avnkel oto Stdotnua 0.. 127

194.219.227.1 C 10 194 avrkel oto didotnua 192 .. 223

A

Inueiwon: To KPLTAPLO yla ToV POoaSLoplopo tN¢ TAEng SIKTUOU OTNV OTmola AVAKEL HLa
SlevBuvon IP eival n popdn g mpwtng oktadag tng SieBuvong oto Suadilkd TG

ooduvapo. lNa Adyoucg egukoAiog xpnolpomololpe to Sekadiko wooduvauo, 1-127, 128-
191,192-223, 224-239, 240-247

£

aptdud twy Stadeotuwy bit)

Mpoomnadrote va génynoete ylati o aplOpog twv mbovwv SIKTUWV KoL UTIOAOYLOTWY yLa
KaBe ta&n eival autog mou dalvetal otov avtiotolyo mivaka. (Uodetén: AaBete undyn tov




Awayxeipion kat anodoon SievBuvoswv IP

OL 8LeuBlvoelg IP eival povadikég otov KOoUo Kal Staxelpilovial amo Keviplko dopéa
Sduaxeipong, (IANA/ICANN) o omoiog petaBipalet apupodidotnteg Slaxeiplong oe
nepidepelakols kataxwpnteg (RIR — Regional Internet Registry) kol péow autwv o€
torikoUg (LIR — Local Internet Registry) i €BvikoU¢ kataxwpntég (NIR — National Internet
Registry). MNa tnv Eupwrnin, Méon AvatoAn kot Kevtpik Acla mepldpepelakog KATaxwpnTig
Internet eivalto RIPE NCC (Réseaux IP Européens Network Coordination Center).

Ou tehkoi amdoi R Kol €TALPLKOL XPHOTEC OAMEUOUVOVTOL OTOV TIAPOXO UTNPECLWV
Awadiktou (Internet Service Provider, ISP) o omoiog toug mapéxet mpooPoacn oto
Awadiktuo padi pe T anattovpeveg dieuBuvoelg IP, Stadopetikic kaOe dpopa (Suvapkeg)
1 TL§ {8leg mAvTa (OTATIKEG) KO KOTA Kavova €ival Kol TOTILKOG KOTaXwpenTig.

I8LwTIKEG SlevBUVoEeLg IP

Ma tv uvAomoinon WWTIKwY SIKTUWVY, Ol UTIOAOYLOTEG Twv omolwv 8ev €xouv aueon
npoocPacn oto Awadiktuo, dev eival avaykn o Staxelplotig mou ulormolel to Siktuo va
IntRoel emtionueg SteuBuvoelg IP amd Kamolov mapoxo Onwg avadEpOnke mapanavw. MNa to
oKomO autd €xouv TpoPAedOel meploxég SleuBUVOoEWY Kal TWV TPLWV TAEEWV OL Omoleg
pmopoUV va xpnotpomnolnBolv avbaipeta Kal Xwpelg KOVEVA CUVTOVIOUO HE KAToLO artd TLg
apxég Slaxeiplong SteuBuvoewvy IP.

Autéc meplypadovtal oto €yypacdo RFC1918 - Address Allocation for Private Internets kot
elvat oL g€ne:

Taégn Ano Ewg Moperi CIDR?
A 10.0.0.0 10.255.255.255 10/8
B 172.16.0.0 172.31.255.255 172.16/12
C 192.168.0.0 |192.168.255.255| 192.168/16

Mivakag 3.1.2.y: I6lwTikég SlevBuvoelg IPv4

JUVETWG, yla TRV UAomoinon evog WBuwtikou Siktuou IP, emdéyovtal SieuBuvoeig MONON
Oamnd Tov MPONYOUEVO TiivaKka Kal avaAoya pe To peEyeBog tou Siktuou. O SleuBuvoelg
autég AEN popoloyouvtal amod toug Spopoloyntég oto Aladiktuo.

Force) mou mnepypddouv (ouvnBwg mpoteivouv) peBOSoug, oupmepldpopéEg,

QTMOTEALEOUATA £PEUVAC I KOLVOTOMIEG UE edappoyrn oto Aladiktuo kol ota
Slaouvoebepéva UE QUTO CUOTHUATA. Ta TIEPLOCOTEPA ULOBETOUVTOL WG TIPOTUTIAL KOl
TUTTOTIOLN OELG TOoU SLadiktuou.

: RFC (Request For Comments) eival éyypada tou IETF (Internet Engineering Task

3.1.3 InatdAn SievBivoswv IP

‘Eotw OTL évog opyoviopog €xel 55 umoloylotég kat B€Ael va toug cuvdéoel os Siktuo
xpnotlpomnowwvtag to TCP/IP. Na t SteuBuvolodotnor toug, Tou mapayxwpeital éva Siktuo
ta€nc C, m.x. To 194.219.227.0 1o omolo pmopel va €xel péxpL Kal 254 umoAoylotég. Onwg
elval puoko, xpnoomnolwvtag tnv neploxn amod 194.219.227.1 — 194.219.227.55 yia Toug
UTIOAOYLOTEC TOU, OL UTOAouneg OleuBUVOEL TIOPOUEVOUV  SECUEUMEVEG KOl
OVEKUETAAAEUTEG.

1 T tn popdn auth yivetal Adyog Ue Tnv eloaywyn Tng évvolag the Maokag (umo-)Siktiwaong
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http://www.iana.org/numbers/
http://www.icann.org/en/about/
http://www.ripe.net/index.html

‘EoTw OTL 0 (610G opyaviopodg £xel 250 mepimou UMOAOYLOTEG Kol €KUETOAAEVETAL OAO TO
gUpog Twv SleuBuvoewv Tou Tou anodibetal. Adyw Slelpuvong Twv SPAcTNPLOTATWY TOU, O
OPYOVLIOUOC EXEL OVAYKN ETIUTAEOV UTIOAOYLOTWV T.X. GUVOALKA 300. Tote Opwe Ba Tpémel va
Tou anodoBei dtevBuvon Siktuou TaéNng B pe cuvéneLla vl SEOEUTOUV Kal VA TLAPAUEIVOUV
QVEKUETAAAEUTEG MAVW arto 65000 SLeuOUVOELG.

To yeyovog auto odnyel ypriyopa otnv g€avtinon twv dlabéoitpwy SteuBuvoewy IP (eldka
Tagne B)

MNépa amd tn omatdAn kot €§avrtAnon twv Slabfolpwv SLleuBUVOEWY, O TPOTIOG AUTOG
epdavilel koL SUoXEpeLEG oTn SPOUOAOYNON TWV TTOKETWY SeSopévwv Kal tn Slaxeipion
TWV MWVAaKwv 8popoAdynong. MNa va emepaotolv TETOlOU €60V TPOPARUATA, YiveETOL
OUOTNUATLKA Kal e€eLSLIKEVEVN Xpon TNG paokag Siktuou. KaBe SievBuvon IP cuvodevetal
amo TNV pAoka SIKTUOU, KOTOPYWVTOG TIC Tafelg SdleuBuvoewv kal Kablepwvovtag Tov
atafko tpomo dpopoldynong (CIDR) [RFC1519, RFC4632].

3.1.4 Mdoka diktoou

H paoka Siktuou eival €vag duadikog aptBpog 32 Yndiwv, o omologc ocuvodelel pla
S1evBuvaon IP kat Steukpivilel mold Pndia tng S1eUBuVONC OVAKOUV OTO OVAYVWPLOTLKO TOU
Siktvou (Net ID - prefix) kal old oTo avayvwpLoTiko Tou uTtohoyloth (Host ID - suffix) péoa
OTO OUYKEKPLUEVO SiKTUO.

H pdoka £€xel acoug (1) otig Béoslg mou ta avtiotowa Yndia tng StelBuvong avrikouv oto
QVOYVWPLOTIKO Tou SkTUou Kal pndevika (0) otig Béoelg mou ta avtiotowa Yndia tng
SLeBLVONC AVAKOUV OTO OVAYVWPLOTLKO TOU UTIOAOYLOTH.

(6ekadikn popepn) 192. 168. 1. 18
AevBuvon IP:| 1100 0000 1010 1000 0000 0001 0001 0010
Maoka:| 11111111 11111111 11111111 0000 0000

(6ekadikn popepn) 255. 255. 255. 0

Napddsiypa {evyoug AteBuvong IP - Maokag Stktuou

® Oudool (1) Bpiokovtal oTo apLOTEPO HEPOC,
Ta undevika (0) oto 8g€16 kal
® Oev pmopetl va prAékovtal petafd) Toug dcol Kat pndevikd. Anhadrn &g pmopel évag
A00¢ va £XEL OTA APLOTEPA TOU UNSEVIKO oUTe £val Pndevikd ota defld tou évav
doo’.
H mpa€n tou Aoyikol KAI (AND), indlo mpog Pndio (bitwise), petaft tng StevBuvaonc IP kat
NG HAaoKag Siktuou Sivel tn SteBuvon Tou SIKTUOU OTO OTOLO AVHKEL O UTIOAOYLOTHG LIE TN
OUYKeEKpLUEVN SlevBuvan IP.

AwevBuvon IP: [ 1100 0000 | 1010 1000 | 0000 0001 | 0001 0010 | 192.168. 1.18 | Aoywd
Méoka: 1111 1111|1111 1111|1111 1111| 0000 0000 | 255.255.255.0 | AND
AwevBuvon 1 50 0000 1010 1000 | 0000 0001 | 00000000 | 192.168. 1.0 | ~TOTE
Awktuou: Asopa

Mivakag 3.1.4.a: (AtevBuvon IP) AND (Mdoka Siktuou) = AlebBuvon Awktuou

2 RFC1812 Requirements for IP Version 4 Routers, p22
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MNpokaBopLoPEVEG LAOKES SIKTUWV Tagng A, B, C

Me Bdon tov oplopd Kol Thv meplypadn TG LAoKAG SIKTUOU, OL TTPOKOOOPLOUEVEC LACKEC
yla TG TpELG TAelg (kKAdoelg) Siktuwv pe Baon ta Turuata (Net ID kat Host ID) tou Mivaka
3.1.2.B, ivat autég mou cuvoilovtal otov MNivaka 3.1.4.5.

AeKabLKO Maoka
TAZH 1n oktdsa Amo £wg 5€K(15lll(l"] ME nopdn NapotnpAoeLs
teleieg CIDR
A OXXX XXXX 0 127 255.0.0.0 /8 [x:0n1
10xx XXXX 128 191 255.255.0.0 /16
C 110x xxxx 192 223 255.255.255.0 /24

Mivakog 3.1.4.B: MNpokaBoplopéveg LAOKeS SIKTUWV Tafewv A, B, C

EVOAAQKTIKOG TPOTOG Ypadng Hag paokag eivat n popdr CIDR. Metda tn SievBuvon IP
akolouBel mAdyla kABeTog Kot €vag aplBuog o omolog SNAWVEL TOUG ACOUG TNG HAOKAC N
aAwwe ta Pndla tng dievBuvong mou mpoaodlopilouv To avayvwploTtiko Siktuou (prefix),
nx. 192.168.1.12 / 24

3.1.5 EW8kEG SieuBuvoelg

AwevBuvon Awktuou: MNpooblopilel to Siktuo oto omolo avnkel pia dtevBuvon. Ma Pl
6ebopévn SievBuvon IP, n dleBuvon SikTuou ival o aplBUog o omolog sival i6Log pe T
SlevBuvon oTo TUNUO TIOU AVTUTPOCWIEVEL TO OVAYVWPLOTLKO SIKTUOU EVW OTO TUAHA TTOU
tPoodLopilel Tov UMOAOYLOTH EXEL UNSEVIKA (0TO SUASLKO TOU LoodUvapo) MpOKELTAL yLa TO
anotéleopa tou AoytkoU AND petaél tng StevBuvaong IP kal Tng paokoag Siktuou.

Mo tnv 6tevBbuvon IP 192.168.1.18 pe pdoka 255.255.255.0 1 192.168.1.18/24, n 61svBuvon
Sktbou eival 192.168.1.0 [=(192.168.1.18) AND (255.255.255.0) BAéne Mivaka 3.1.4.a]

Ae0Ouvon Exkmounig (Broadcast 1 Becast): Apopd og OAOUC TOUG UTTOAOYLOTEG TTOU OVIKOUV
oto i61o Siktuo. Nakéto e StetBuvan mpooplopou T StelBuvon ekmounn¢ AapBavetal ano
OAOUG TOUG UTIOAOYLOTEG TOU aviAkouv oto 8o &iktuo 1 umobdiktuo, OMwG auto
npoodlopiletal and tnv avrtiotown paoka. Mo pla dedopévn dievbuvon IP, n dievBbuvon
EKTOUTIAG €lval o aplBuog o omolog eivatl idtog pe tn SlevBuvon oto TUAUA TIOU
QVTITIPOCWTEVEL TO OVOYVWPELOTIKO SIKTUOU €VWw OTO TUAMA Tou mpoodiopilel tov
untoAoyLotn £XeL acoug (oto Suadiko Tou Looduvapo).

Mo tnv tevBuvon IP 192.168.1.18 pe pdoka 255.255.255.0 1} 192.168.1.18/24, n Sievbuvon
EKTIOUTAG elvat 192.168.1.255

AwevBuvon MoAvdiavoung (Multicast): AleuBuvaoelg kAaong D oL omoieg mpoodilopilouy pLa
opada umohoylotwv/kKoppwv. MNa mapadeypa otn dievBuvon 224.0.0.2 “akolve” OAol ol
SpopoloynTtéc tou unodiktuou. H ulomoinon Twv TEXVIKWY TOAUSLOVOUNG TieplypadeTaL 0TO
RFC1112 KoLl otnv LotooeAiba http://www.iana.org/assignments/multicast-
addresses/multicast-addresses.xhtml tou IANA umdpxet n emionun Alota &leuBivoswv
TIOAUSLAVO NG O€ avTLOTOLYLO UE TN XProN TOUG.

AwevBuvon enavatpododdtnong (Loopback), 127.0.0.0/8 kat ouvBwg 127.0.0.1/32
Avadépetal oTov (610 TOV TOTLKO UTIOAOYLOTH. EVaG UTIOAOYLOTHG, AKOUN KL OV 8V €XEL KAULA
Siktuakn Slacuvdeon OTEAVOVTAG TIAKETO UE TPOOPLOMO (destination) tn &levBuvon
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127.0.0.1 () «kat omowadnmote A&AAn 6levBbuvon tou Siktvou 127.0.0.0/8) autd
Slekmepatlwvovtal iow (emavatpododotouvtal) oTov i8Lo Tou ToV EQUTO.

0.0.0.0/8 (Limited source): Suvavtatat povov wg SlevBuvon mpoéAeuong (source) kot
SnAwvel MaKETa amd UTOAOYLOTEG TOUu “i8lou” tou OLKTUOU OTO OTmoio QVAKEL KoL O
OUYKEKPLUEVOG UTIOAOYLOTAC evw 0.0.0.0/32 SnAwvel maketa tou “iSlou” tou utoAoyLoTH.

169.254.0.0/16 (Link local): Ymoloyloteg mou eival puBuLOpPEVOL VOl TTAPVOUV QUTOUATEG
SIKTUOKEG puBuioelg amd Sdlakoptotry DHCP, otav dev AdPouv amokplon, eite emeldry dev
UTTAPXEL TETOLOG SLOKOULOTAG €iTe €MELSN UTIAPXEL KATOWO AAAO TPOPBANUA, maipvouv pio
tuyaia dtevBuvon amnd autnv tnv meploxn. MNa tig SteubBUVoeLg AUTEG yivetal avadopd oTo
RFC3927.

AMec EL8kég AleuBuvoeig IP eplypdadovtal oto RFC3330 Special-Use IPv4 Addresses.

AwevBuvon IP untohoyioth (Host) Napadsiypa

QmOKAELGTIKAG Slavoung [ poodlopilet évav (1) 192.168.1.3

(unicast) uTtoAoyLoTH - host (pia O uroloytotr¢ 192.168.1.3
Sloouvdeaon)

ToAuSLavoung npocbiopilet opdda (group) [224.0.0.2

(multicast) UTLOAOYLOTWV OL Spopodoyntég tou Siktuou

(kAaon D)

EKTIOMTTAG 1} akpdOoNg npoodopilel dGAoug Toug 192.168.1.255

(broadcast) UTLOAOYLOTEG EVOG SIKTUOU | DAoL oL UTIOAOYLOTEC  TOU
uroSkTuou Sitvou 192.168.1.0/24

Mivakag 3.1.5.a: Tumot SteuBuvoswv IPv4

3.1.6 YoSiktuwon

MoAAEC dOPEG MPOKUTTEL N avAyKn €va SIKTUO va XWPLOTEL O MEPLOCOTEPQ, HUIKPOTEPQ
urodiktua. Ot Adyol pumopel va sivat:

® Owovopia SievuBuvoewv IP. M.x. €va Siktuo taéng B to omolo pmopel va £xel 65534
uTtoAoyLloTEG Ba prmopoloe va Xwplotel o 8 umodiktua KoL va HOopaoTel of
LloaplOueg etalpeieg epOoovV KAULA A’ AUTEG SEV TIPOKELTOL VO XPELXOTEL SIKTUO pE
mapamavw oo 8190 umoAoyLOTEC.

® Awaxelplotikoi Aoyot. Eva Siktuo taéng C, pog statpeiag, xwpiletal og vmodiktua
pe Baon tnv opyavwtik Soun tng etolpsiag. Eva umodiktuo yla to TuARua
MNwAnocswv, aAko yla to Aoylothplo kot to TuAua MpoowrikoU Kal GAAo ylo To
Texviko TUAua.

H unodiktvwon pe 6edopévn tn S1ebBuvon SIKTUOU Kal TNV MPOKABOPLOUEVN UACKO
Sktuov mpaypartonoleital oe Suo Prpata:

® Me Bdon tnv amaitnon yw n umodiktua ;| m UMOAOYLOTEC avd umodiktuo,
urmoloyiletalt n véa paokoa Siktuou OSesopevovtag Suvadika Yndia amnd to
QVayVWPLOTIKG Tou uTtoAoylotr (Host ID) Kot opaxwpwvtag Ta 0TO AVayVWPLOTIKO
Sdwktuou (Net ID).

® Ymnoloyilovtat ot tepLox£G dieuBuvoswv kabwe kot ot SleuBuvoelg (umo-)diktuou
KOl EKTOMUMNG yla K&Be umodiktuo amd TIg omoieg SleuBuvolodotouvial ol
UTTOAOYLOTEC TOU KABE UTOSIKTUOU.
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Napadsiypa 3.1.6.a

A Apactnpotnta 1"

Aivetal n dtevBuvaon Siktvov 192.168.3.0/24 dnhadn ue paoka Siktvou
255.255.255.0

Noa xwpLotel to Siktuo o £§L TOUAA)LOTOV UTTOSIKTUA Kol va. 50600V
OL TIEPLOXEG SleuBUvVoEwWV KaBwWG Kot

oL 81euBUVoELG UTTOSIKTUOU Kl EKTIOUTIAC Yia KOs umtodiktuo.
Moocoug UTTOAOYLOTEG UTtopEL va €XEL TO KABs utodikTUO;

H &wevBbuvon evog umoloyloti oto  6Siktuo 192.168.3.0/24 civalr tng HopPAC
<Net_ID>,<Host_ID> pe unkn oe Suadikd Ynoia 24,8. Metd thv unodiktuwon Ba eival Tng
pnopdng <Net_ID>,<Subnet_ID>,<Host_ID> pe to Net_ID: 24bit kat Subnet_ID +Host_ID: 8bit
Eddoov To Subnet_ID Ba mpénel va pmopel va anaplBunocsl 6 unodiktua, avadepopevol
OTOV EMOEVO Ttivaka, Ba xpelaotouv 3bit.

Wndia aptep.r:]ctua
QVTIKEipEVA
1 21 2
2 22 4
3 23 8
4 24 16
5 25 32
6 26 64
7 27 128
8 28 256

Mivakog 3.1.6.a

Me 2bit umopolue va amap@uficoupe 22=4 evw pe 3bit, 23=8 Swadopetikd avtikeipeva.
Juvenwcg 2bit dgv apkolv evw 3bit sival apketd. Etol ta tpla onuavtkotepa Pnodia tou
apxwoL Host_ID, pe t popdn dowy, xapaktnpilovrat wg Subnet_ID Kol mpooaptwvtal oto
Net_ID. To Subnet_ID sivat 3 bit, to Host_ID amopével 8-3=5bit (ta AlyoTEPO ONUAVTIKA
Unodla) Kat otn paoka, otig B£0elg Toug, avaypadovtal UnSeVIKA.

Ate0Buvon 192 168 3 0

Awktuou

Mdoka Awktuou 255 255 255 0
11111111 11111111 11111111 00000000

Mdaoka 11111111 11111111 11111111 00000

CEcaucuoy 255 255 255 224

192.168.3.0/27

Etol n véa pdoka  eivol n 255.255.255.224 kal to Oebopévo Siktuo ypddetal wg




OL &leuBlvoell TwV UMOAOYLOTWV TWV UTOSIKTOWY Twpa T €lval tg Hopdng
<Net_ID>,<Subnet_ID>,<Host_ID> pe to Net_ID: 24bit, Subnet_ID: 3bit, Host_ID: 5bit

To 6iktuo pe ™ Swadikacia auth xwplotnke TeAkd O0e OKTw UMOSIKTUA amd Ta omoia
Xpnotpomolouvtal ta €€l Kol T uTOAouta Tapapévouv eAelBepa yla HeANOVTIKA Xpron.
Avedaptnta pe tov {nTolHeVO aplBud, 0 GUVOALKOG apLlONOG TwV UTOSIKTUWV gival tavta
Suvapn tou &vo (2").

Ol mteployég SleuBuvoewy yla kaBes umodiktuo Sivovtal mopaKATW:

A/A | 1noktada | 2noktada | 3n oktada 4n oktada AwevBuvon
11000000 10101000 |00000011 00000 192.168.3.0 ano

0 11000000 10101000 |00000011 m 11111 192.168.3.31 £wg
11000000 10101000 |00000011 00000 192.168.3.32

! 11000000 10101000 |00000011 11111 192.168.3.63
11000000 10101000 |00000011 00000 192.168.3.64

2
11000000 10101000 (00000011 11111 192.168.3.95
11000000 10101000 |00000011 00000 192.168.3.96

3 11000000 10101000 |00000011 11111 192.168.3.127
11000000 10101000 |00000011 00000 192.168.3.128

¢ 11000000 10101000 |00000011 m 11111 192.168.3.159
11000000 10101000 |00000011 00000 192.168.3.160

> 11000000 10101000 00000011 . 11111 192.168.3.191
11000000 10101000 |00000011 00000 192.168.3.192

® 11000000 10101000 |00000011 = 11111 192.168.3.223
11000000 10101000 |00000011 00000 192.168.3.224

! 11000000 10101000 |00000011 o 11111 192.168.3.255

Mivakog 3.1.6.B: Yrobiktua 192.168.3.0/27

H othAn A/A 6&ivel tov alfovta aplOpd tou unodwktUouv (n apidunan apyilet arnd to 0O,
TapatnPnote OTL ToUTI(ETal HE TNV TIUN Twv Yneiwv NG TETAPTNG OKTASAC TOoU
avtiotolyouv oto Subnet ID). OL UTIOAOYLOTEG TOU KABE UTIOSIKTUOU £XOUV KOLVEG TLG TPELG
npwteg oktadec (Net_ID) kat ta tpia mpwta Pndia tng tétaptng oktadog (Subnet_ID).

Ot &tevBuvoelg amnod 192.168.3.0 — 192.168.3.31 avriKouv OTO TPWTO UTTOSIKTUO Kol LAALOTO
n TMPWTN Kot teAsutaia £xouv €161kn onuaocia. H mpwtn, 192.168.3.0, eivaw n SievBuvon
SIKTUOU YLa TO GUYKEKPLUEVO UTIOSIKTUO evw N TteAeutaia, 192.168.3.31 gival n dtebBuvon
EKMOMTAG/uETddoong.

JTOUG UTIOAOYLOTEG TOU TPWTOU UTOSLKTUOU pmopoUlv va 60Bouv ol SleuBlvoelg amo
192.168.3.1 £w¢ 192.168.3.30, cuvoAwka tpravta (30).

AvtioTtolya poodlopiovtal ol SleuBUVOEeLS Kat yla Ta dAAa uTtoSikTua.



Aiktuo khaong C pe pdoka /27 (255.255.255.224)

8 Ymodikta, 30 Hosts / YTodiktuo

W27, 30 Hosts"
m 27, 30 Hosts"
/27, 30 Hosts"
w27, 30 Hosts"
| /27, 30 Hosts"
“27, 30 Hosts"
m /27, 30 Hosts"
“27, 30 Hosts"

Awaypappa 3.1.6.a

Napatipnon: Eva diktuo taéng C €xel cuvolika Stabéotpeg 254 SleuBuvoelg yla anodoon
oe UmoAoylotég. AnAadr pmopel va £xel péxpt 254 umoloylotég. To (6o Siktuo,
UTTOSIKTUWHEVO 0 OKTW (8) umodiktua, pmopel va €xel HéxpL 8 x 30 = 240 UTIOAOYLOTEG, HLOL
OMWAEL CUVOALKA 14 umoAoyloTtwv. JUVEMWE N UNOSIKTUWON £XEl w¢ emakoAouBo tn
puelwon twv SlaBéoipwy ouvoAlkd SleuBuvoswv umép NG Slaxeiplong A TG amoduyng
OTMWAELQG TIEPLOCOTEPWVY SLEUBUVOEWV.

Napadsypa 3.1.6.8

L Apactnpotnta 2"

Aivetal n 8tevBuvon Siktvou 192.168.17.0/24 5nAadr) pe paoka SIKTUou
255.255.255.0.

® Na ywplotel to diktuo o umodiktua Twv 50 TOUAGXLOTOV UTOAOYLOTWV KAl Vol
60000Uv:
O ol meploxeg SleuBuvoewv Kabwg Kal
O ol &leuBuvoelg UTOSIKTUOU Kl EKTTOUTTNG Yla KaBe umodiktuo.

® [looa urtoSikTua UMOpPEL Vo £XEL GUVOALKA TO CUYKEKPLUEVO SiKTUO;

Avatpéyovtag otov MNivaka 3.1.6.a, yla va anoptBpunbolv 50 urmtoAoyLoTtég, amattouvtal £§L
(6) bit (2° = 64). uvenwg yia to Subnet_ID SiatiBevtal 8-6=2 bit

AlevBuvon Awktiou 192 168 17 0
Méoka Aktoou 255 255 255 0
11111211 | 112212121 | 11211211 | 00000000
Maoka 11111211 | 1121212121 | 1121111211 OOOOOO
unobutiou 255 255 255 192

Etol n véa pdoko  elvat n 255.255.255.192 kot to SeSopévo SikTuo ypadeTal WG
192.168.17.0/26

OL 6leuBlvoelg Twv UTOAOYLOTWY TwWV UMOSIKTUWV Twpa Tla &ivat t™¢ HopdNg
<Net_ID>,<Subnet_ID>,<Host_ID> pe to Net_ID: 24bit, Subnet_ID: 2bit, Host_ID: 6bit
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Ol meplox€g SleuBuvoewy yla kaBe umodiktuo divovtat otov MNivaka 3.1.6.y

Opolwg, Onwg Kal oto mponyoUupevo mapadelypa, n otnAn A/A Sivel tov avfovta aplBpo
Tou unodwktiou (n apidunon apyilet ano to 0, mapATNPNOTE OTL TAUTILETAL UE TNV TIUN TWV
Yneiwv e TETAPTNC OKTASAC TTOU aVTIOTOLYOUV 0To Subnet ID). OL UTTOAOYLOTEG TOU KAOe
UTTOSLKTUOU €X0UV KOLVEG TIG TPELG TPpwTeg oktadec (Net_ID) katl ta duo mpwrta Pndia tng
Té€taptng oktadoag (Subnet_ID).

A/A | 1n oxtéda |2n oxté&da | 3n oxtdda 4n oktAda Avedbuvon

11000000 10101000 |00010001 000000 192.168.17.0 |amnd

0 11000000 10101000 |00010001 o 111111 192.168.17.63 | éwg
11000000 10101000 |00010001 000000 | 192.168.17.64

! 11000000 10101000 |00010001 111111 | 192.168.17.127
11000000 10101000 |00010001 000000 | 192.168.17.128

2 11000000 10101000 |00010001 111111 |192.168.17.191
11000000 10101000 |00010001 000000 | 192.168.17.192

3 11000000 10101000 |00010001 111111 | 192.168.17.255

Mivakog 3.1.6.y: YroSiktua 192.168.17.0/26

Ot 6leuBuvoelg amo 192.168.17.0 — 192.168.17.63 avikouv oto mpwTto unodiktuo. H mpwtn,
192.168.17.0, eivaw n 81eUBuvon SIKTUOU YLO TO GUYKEKPLUEVO UTTOSIKTUO EVW N TEAEUTAia,
192.168.17.63 eivou n 61e0Buvon ekmounng/petddoonc.

To Siktuo xwpiletal o 22 = 4 unodiktua.

JTOUG UTIOAOYLOTEC TOU TPWTOU UTOSIKTUOU pmopouv va 6oBouv ol SleuBlivoelg amo
192.168.3.1 €wg 192.168.3.62, cuvoAika e§vta duo (62).

AvtioTtolya mpoaodlopiovtal ol SleuBUVOEeLS Kat yla Ta dAAa uTtoSikTua.

MNapatnpnon: Eva diktuo tagng C €xel ouvolika Slabéoipeg 254 SleuBuvoelg yla anodoon
oe UmoAoylotég. AnAadr pmopel va £xel péxpt 254 umoloylotég. To 6o Siktuo,
UTTOSLKTUWHEVO O TEOoePA (4) uTtoSikTua, UIMOPEL va €XEL HEXPL 4 X 62 = 248 UTTOAOYLOTES,
MU0 OMWAEL GUVOALKA 6 UToAOYLOTWVY. JuyKkpivovtog tov aplBpd autd HE QUTOV TOU
TPoNyoUEVOU TOPASELYUATOG, SLOMIOTWVETAL OTL KOTA TNV UTTOSIKTUWGT, 0G0 ULKPOTEPOG
elval o oplOuog twv UTIOSIKTUWY TOCO WLKPOTEPN €elval n anmwAsla oe SlaBEolueg
SlevBuvoelc.

Me Baon ta duo mponyoluueva mopadeiypara, vo umoAoylotouv Ta INToUPEvVA, OTNV
EMOWEVN TIEpIMTWON umodikTuwaong, n onola adopd diktuo KAAdong B.

Apaotnpotnta 3"

Aivetal n 8tevBuvon Siktvou 172.25.0.0/16 SnAadr| pe pdoka Stktiou
255.255.0.0

Na xwplotel to Siktuo o 24 Toulayiotov urtodiktua Kol va §06oUv

oL eploy£Ec SleuBuvoewv KaBwg Kot

ol 8LeuBUVOoELg UTIOSIKTUOU KOlL EKTTIOUTTNG YLa TO TEooepa (4) mpwTta uTtodikTua.
MNooa umodiktua Umopel vo £XEL CUVOALKA TO GUYKEKPLUEVO SIKTUO KOl TTOOOUC
UTTOAOYLOTEG VA UTTOSIKTUO;




3.1.7 Atawkn 6popoAoynon (CIDR3), untepdiktiwon Kot LAOKEG LETABANTOU MriKOUG

Eddoov pLa SievBuvon IP ouvodeletal amo tn HAoKa TNG, MAUEL va LoYXUEL n Tagn/kKAAon tng
SLevBuvong, Onwc auth oploTnKe apxLKd, KAl TO AVayVWPLOTLKO Tou SIKTUOU Elval aUTO ToU
opilel n ouvodog paoka. Etol SteukoAuvetal n Swadikaoia t™ng SpoHoAOYNoNnNg Kol Tne
Slaxeiplong mvakwv SpopoAoynaong amo Toug SpopoAoynteEg IPv4.

OAog o0 ywpo¢ twv SleuBlvoewy IPv4 avtipetwiletal amo ta MpwWTOKoAa dpopoAdynong
WG evioiog xwpog, xwpic taéeic/khdoelg (Classless Inter Domain Routing - CIDR).

Etol m.X. o pa stalpeia pe avénuéveg avaykeg diktuwong (~1000 umoAoyloTég) avtl va
6006¢l éva diktuo kKhaong B, pe onatain ~64000 SieuBUvoewy, divovtal téaoepa SladoxLkad
Siktua kKAaonc C.

Ma va avtpeTwnilovrol Opwe we eviaio Siktuo, duo Pndia (22 = 4) amd To avayvwPLoTIKO
Siktuou (Net_ID) mapaywpouvTal 0TO avayvwpLloTiko umoloylotr (Host_ID) katl n ouvodog
paoka yivetot 255.255.252.0 (11111111.11111111.111111@.00000000)

TNV UModIKTU WO, amd TO AVOYVWPELOTIKO Tou utoloyloth (Host_ID) 666nkav Yndia oto
avayvwpLloTiko tou Siktuou (Net ID) wg Subnet_ID. AvtiBétwg, divovrag Yndia and to
(Net_ID) oto avayvwplotiké urntodoyiotr] (Host_ID), n svépyela autr xopaktnpiletal wg
untepdiktOwon. (dnutovpyoulvrat peyalvutepa Siktua)

M.x. to 6Siktvo 192.168.128.0/22 &nhadfy pe pdoka 255.255.252.0 meplapBAvel TIG
SleuBbuvoelc and 192.168.128.0 — 192.168.131.255

A/A [1n oktdda |2n oktada |3n oktada 4n oktada AwevBuvon

i |00000000 192.168.128.0 |Ano
NA (11000000 [10101000 |100000

11111111 192.168.131.25 |£wg
5

Mivakag 3.1.7.a: Aiktuvo 192.168.128.0/22 (CIDR)

Aev umapxel Ofpa  oplopol umodiktuwv. To &biktuo elval eviaio kal eival Tto
192.168.128.0/22

Mowd eival n SevBuvon Siktuou kot mold n SlevBuvon ekmopmiG | petadoong otnv
nepintwon auth; (Guundeite, n 6ievduvon Siktuou €xel oto Host_ID unbevika evw n
StevBuvan ekmoum¢ €xet oto Host _ID aoouc. Ta unoAona Yneia mapauévouv ibia.)

ESw mpénel va emionuavOel OTL Kal otnv MepIMTwon TNG UMOSIKTUWONG UMOPOUUE Vo
XPNOLUOTIOLioOUE UETABANTOU MAKOUG UAOKEG LmoSiktuwong (Variable Length Subnet
Masking - VLSM) yia Siadopetikd umodiktua. Autod €xel w¢ amotélecpa SladopeTikol
pey€Boug unodiktua. Na epappdooupe SnAadn untoSiktiwaon o UTIOSIKTUO.

3 Classless Inter Domain Routing



Aiktuo KAaang C uttodIKtuwpévo pe VLSM

YTodiktoa /25, /26, 128 x 4

| /26, 62 Hosts”
“/28, 14 Hosts"
m'/28, 14 Hosts"
| /28, 14 Hosts”
/28, 14 Hosts”

&2
;,:.‘? m /25, 126 Hosts”
v

Awdypappa 3.1.7.a

3.2 To avtoduvapo takéro IP (datagram) — Aopn akéTou

To nmpwtokoAlo Aladiktuov (Internet Protocol -IP) evBuAakwvel Ta taketa SeSopEVWY TOU
Tou mpowBolvtal and to avwtepo eninedo oe avtoduvapa makéra (datagrams). Stnv
emikepalida Twv MOKETWV QUTWY, 0 avtiotolya Tedia, MPocOETEL OAEG TIG amapaitnTeg
SLOXELPLOTIKEG MANPOPOPIEC WOTE Va Yivel EPLKTH N EVPECN TOU TTPOOPLOKOU KAl N EMLITUXNS
Spopoddynon amnd ta mpwtokoAa SpopoAoynaonc.

H onuavtikdtepes anod auteg elvat n dtetBuvon IP mpoéAevong (source IP) kat n tebBuveon
IP npooplopov (destination IP), pnkoug 32bit n kaBeuid, yla TIG omoieg €ywve Adyog ota
mponyoU eva.

Jtnv Ewkéva 3.2.a paivetal n Sour tou avtoduvapou makétou IP.

To nebio Ekdoon mpwtokOAAou (version) pnkoug 4 bit, dnAwvel tnv €kdoon ToU
XPNOLUOTIOLOUEVOU TIPWTOKOAAOU Aladiktuou (4: IPv4, 6: IPv6). Ytnv mepintwon tou IPv6 n
enikepalida Stadpopomnoleital kot €xel eAdxloto urikog 40 bytes.

To nebio MAkog emikepaAidag (Internet Header Length - IHL) pnkoug 4 bit, ekdppdlel to
pnkog t¢ emikedalidoc os Aé€elg twv 32 bit (4adeg byte). To ehdyloto purikog sivat 5 Aé€elg
N 20 byte kat to péyloto 15 Aé€eilg i 60 byte (=15x4).

O Tumnog tng Ynnpeoiag (Type of Service) urikoug 8 bit, meplypadel mwe nmpénel va xelplotel
TO TAKETO KABE KOUPBOG Slvovtag MPoTepALOTNTA OTNV TAXUTNTA, AV EMLTPENETAL SnAadn va
kaBuotepnoel N 0xL, otnv aflomotia 1 oto pubud Sakivnong (throughput). Ze vewtepn
avaBewpnon, to RFC2474 oAAdlel tn onuooia TOUu OUYKEKPLUEVOU Tediou wWOTE va
urootnpilel éva oclvoho SladopomolnUévwy UTINPECLWY Kol To ovopdlel Differentiated
Services Code Point - DSCP (6 bit). To RFC3168 xapaktnpilel Ta undoAowuma Suo bit wg pntn
eldomnoinon cupdopnong, Explicit Congestion Notification - ECN (2 bit). Ot aA\ay£c okomo
£€xouv va umootnpifouv unnpeoieg pe Olaitepeg amaltioslg onweg petadopd GwvAg oe
npayuatiko xpovo (VolP). MNa va gival Opwe auto ePIKTO MPETEL va utootnpileTal Kal ano
To umoAouro Siktuo.
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Mopen autoduvapou rakétou IP

(IP datagram)
«— bit —
Lbyte 0 | g |16 |24 31
ExBoan Mrixog Tomog
0 Npo-  |Kepahidag Ymnpealag E;"?;"? P'LI';J?;G
tokSAAou IHL (TOS) (Total Length)
4 AvayvupLon D|M| ZIxer. amooTacn TUAHOTOG
(Identification) F|F (Fragment offset)
'
Xpovog Zwrg ABpoLopa EXéyyou
8 | (rime To Live) NpuTéKOAO KedaLsac
ALetBuvon IP NpoéAevang S
12 =
(Source Address) <
2
16 ALeObuvon IP NpoopLopod [
(Destination Address)
)
20 Enihoyég (Options - av vnépyouv)
Eupnifpopo
(Padding)
1
AEAOMENA <
n-1 =
( DATA ) wi
=
o
<
[7W]
n . <
1
Reserved E DON'T FRAGMENT MF MORE FRAGMENTS
Acopeupévo AMOTPOMH AIAZNAZHE MEPIZZOTEPA TMHMATA

Ewkova 3.2.a: To avtoduvapo naketo IP (IP datagram)

To neblo ZuvoAké pnkog (Total length) pnkoug 16 bit, divel To cuVOAIKO HAKOG TOU
avtoduvapou maketou (emikedpaliba + SeSopéva) oe byte. Mmopel va mapel TLUEG ano 20
TIOU €ilval To eAdyLloTo pAKoG TNG emikedalidag ywpic dedopéva péxpt 65535 (=16 dool).
AUTO onpaivel OtL To Méyloto MEyeBog autoduvapou makEtou IP mou umootnpilel to
TPwTOKoAAO IPv4 givan 65535 bytes

Ta mebdia tng emopevng, Oevtepng AéEnc twv 32 bit tou autodUvapou TAKETOU,
Xpnolgomolouvtal ylo ThV TEPIMTWON TOU  amalteital  Stdomaon 1 KATATUNON
(fragmentation) tou nakétou IP. Otav to makéto mpokeltal va SLEABeL and Siktuo to omoio
oto Seutepo eninedo ({evéng Sedouévwy) umootnpilel mMAaiola HKPOTEPOU peyEBOUG amod To
oUTOSUVAUO TAKETO, TOTE HOVASLKOG TPOTOG yla va eEumnpetnOel gival va dlaomootel os
HLKPOTEPA THAMATA, VO TIEPACOUV Ao TO SIKTUO KOl OTOV IPOooPLoUd va emavacuvdebBolv
OTO QPXLKO TIAKETO IP. Tat KOUUATLO QUTA TOU aPXLKOU TTOKETOU, TA TUAUATA, ATTOTEAOUV VEQ
avutodUvapa makéta. Mo va pnopesl 1o mpwtdkoAAo IP va yvwpilel o moLo apXLKO TIAKETO
avikouv, xpnotporolei to nedio Avayvwpion (Identification), unkoug 16 bit, to omolo sivatl
N TaUToOTNTA TOoU TtakéTou. To medio autd eival Stadopetikd oe kaBe makéto aAld (6lo ota
TAKETA TIOU €lval TUAMOTA TOU (80U apxikol TaKETOU. Mol Vo UMOPECEL O UTIOAOYLOTHG
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MPoopLopol va Ta BAAEL He TN OowoTn Oelpd Xpnolpomoleital to medio IXeTkR Ofon
TuRparog (Fragment Offset), unkoug 13 bit, n omoia deixvel tn OXETIKA OamoOTACH TOU
TUAMOTOG amd TNV ap)xr ToU apXLKoU TTOKETOU o€ OKTASEG (8x) byte.

H Ixetikn O£on TuApatog n onola avadepetat kot we Asiktng Evromiopol Tunuatoc (AET),
elval évag aplBuog o omoiog untohoyiletal wg €NG:

Fragment_offset = n * INT((MTU - IHL*4) / 8)
omou INT(): n ouvaptnon ... To aképato pépog tou () ...,

MTU: Maximum Transmission Unit 6nA. To HEYLOTO UNKOG SE80UEVWVY TOU TAOLOIOU OTO
Siktuo 2o0v erunédovu,

IHL: Internet Header Length dnAadn to pnkog tng entkedaAidag tov maketou IP. Quunbeite
OTL ekdpaletal oe Aé€elg Twv 32bit ) 4ade¢ byte. H tiun mou pag evéladépel eival os byte.

n: 0 yLa To MPWTO TUAKA, 1 yla To S£UTEPO K.0.K.
o TO MPWTO TUAKA N OXETLKN AMOoTAcN THAUATOG eival tavta undév (0).

Jtn Sladkaoia tTNG KATATUNONG ONUOVTIKO poAo mailouv kot ol onupaie¢ MF kat DF. Ot
onuaieg ival pepovwpéva bit Twv omolwv n katdotaon eivat 1 1 0 kat £xouv va SnAwcouv
KatL. Etol n onpaia MF (More Fragments), Umapén MeEPLOCOTEPWVY TUNHATWY, OTAV £lvol
evepyorotnuévn (1) &nAwvel OtL akolouBolv kol GAAQ TUAMATA &vw OTavV eival
amnevepyomnotnpévn (0) dnAwvel OtTL eival To teAeutaio TUAMO SLACTIOOUEVOU TIAKETOU I
HEUOVWUEVO TIOKETO.

EAv yla omolodnmote AGyo To autoSUVOO TTAKETO Sev IPEMEL va Slaomaotel TOTe N onuaia
DF (Don't Fragment), amayopeuvon ©&wdomnaong, tibBetar oe TR (1). Etol kotd TN
Sdpopoldynon tou akeétou Ba akolouBnBel Stadpopr pe MTU mou Sev amattel Stdomaon n
av auto dev sival duvato, To makéto Ba amoppldBel kal evdexouévwe va sldomolnBbel o
OTOOTOAEQC YLO TNV EVEPYELA ALUTH TOU SIKTUOU.

310 TMPpWTOKOANO IPv6 n Sldomoon Twv MoKETWY SLleEvepyeitol POVO Amd TOV UTMOAOYLOTH
npoéAeuaong He Baon to pikpodtepo MTU tng Stadpoprng (Path MTU - PMTU) kat oxL amnod Toug
evélapeoou SpopoAoynTEG.

H Swabikaocia tng katratunong (fragmentation) oto IPv4 meplypddetal pe mepLoooTepn
AEMTOPEPELA OE EMOUEVO TTAPASELY AL

To nebio Xpovog Zwn¢ (Time To Live - TTL) uRkoug 8 bit, Eekvd amo Tov anootoAéa e UL
opXLlKA TR, ouvnBwg 64, kal KaBe Sdpopoloyntric, amd ToV Omoio SLEPXETAL TO TAKETO,
HUELWVEL TNV TR Katd éva. Otav n T pndeviotel To TOKETO aAmOpPLUTTETAL KO
ETUOTPEPETAL OTOV ATOOTOAEA SLAYVWOTIKO HAvupa oddaApatog umépBacng xpovou (time
exceeded). KaBe S1éAevon Tou makétou amo kOpPo xapaktnpiletal avanndnon (hop). Etol
TO OUYKeKPLUEVO Ttedio pmopel va xopaktnpLotel kot avtiotpodog HeTpnTC avanndnoswy
(hops). Mpoaktika Aettoupyel wg Oplo amoppldng Tou MAKETOU OTAV AUTO €XEL KABUOTEPHOEL,
£xeL xaBel otn Sladpopun N €xel cupPel kamolo opaApa pe tn SievBuvon Mpooplopol Kal
TiepLpEPETOL AOKOTA OTO SIKTUO.

To nebio autod xpnoluomolel n evioAn traceroute 1) tracert yla va tyvnAatrost tn Stadpoun,
va kataypadel SnAasdn Toug evOLAUECTOUG KOUBOUG Ao TOUG OMoiloug SLEpXoVTaL TA TTOKETA
TIPOG EVA TIPOOPLOKO. STEAVEL SLadoxIkd makETa pe TTL apxikd 1 Kal oTn CUVEXELD TO AUEAVEL
KaTd €va.

‘Etol oto mpwto TaKETo to Tedio TTL pe tun 1 adol pewwdel kata 1 otov mpwto KOUBo
undeviletal, o kOUPOC To amoppintel (drop), To avadEpel Kal KataypadeTal molog sivat. I1o
6eUltepo TakéTo To Medio TTL=2 pndeviletal otov deUTEPO KOUPO K.0.K. LEXPL YLoL KATIOL
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TN TTL va katadépel va GTACEL 0ToV MPooPLopo. Ev Tw petafd £xouv kataypadel 6Aol ot
evbLapueool KOpPol otn SLadpopr POg TOV TPOOPLOUO.

To nedio MPWTOKOANO, pKoug 8 bit, mepléxel pa apOUNTIKA TR N omoia SnAwvel To
TIPWTOKOAAO TOU eTIMESOU peTadOPAC 0TO Omoio avikouv Tt SeSopéva TIoU TIEPLEXEL TO
naketo IP. Etol mAnpodopeital To mpwtokoAlo IP 0To amévavtl AKpo G TOLO MPWTOKOAAO
Tou emunédou petadopag va mapadwoel ta dedopéva, oto TCP (6), oto UDP (17) ; aAAou.
Av urtdpyet mpooBacn os umoloytoty pe unix/linux, oto apyxesio /etc/protocols prnopeite va
Selte TNV avtlotolyia aplBuwv Kot MPpwWTokOAwY yla To Tedio auto. To idlo ag umtoAoyLoTr)
pe windows oto

%SystemRoot%\System32\drivers\etc\protocols.

To ABpolopa EAéyxou tng Emkepalidag (Header Checksum), pnkoug 16 bit, Staodalilet
NV aKEPALOTNTA TWV TIHWV Twv Tedlwv tng erukedaAibag. Edapudletal povo otnv
enukedpalida tou makétou IP evw to (6lo To mMeblo Sev CUUPETEXEL OTOV UTIOAOYLOUO
Bewpwvtag otL Teptéxel TNV T 0. O €heyxog akepalotntag tng emnikedpalibag Bewpeital
erPBePAnpuévoc kabwe katd tn SLEAeuon Tou maKETou amnod Stadopouc Spopoloynteg autol
tpomnonololyv nedia tng enkepaiidag pe avénuévn mbavotnta va cupBouv oddApata.

To nedio EmAoyEg (Options) elval mPoalpeTlkd KAl XpNOLUOTIOLELTOL YLo ELOLKEG AELTOUpPYiEG
OpWg OxL ouyva. Otav umapxel, to nedio TupnmAnpwpa (Padding) cupmAnpwvel To nedio
EruhoyEg pe undevikd wote n erukepoAida cuVoALKA va elval aképalog aplOpog Aéewv Twv
32 bit.

Napadsiypa 3.2.1 KATATHNONG LWUTOSUVA OV TtakETou IP

‘Eva autoduvapo makéto IP mpoepyxouevo amo €va bSiktuo Token Ring mpokeltal va
npowBnBel otov umoloylotr pooplopol o omolog Bploketal oe Siktuo Ethernet. Ta duo
Siktua ouvdéovtal pe Evav dpopoloyntr IP. 2to Siktuo Token Ring (20 eninedo) to MTU =
4482 bytes, 6n\adn to mAaioclo pmopel va petadépel dedopéva peylotou pey£boug 4482
byte. An6 tnv aAAn pepld to Siktuo Ethernet éxet MTU = 1500 bytes, 6nAadn to mAaiolo
Tou prmopel va petadEpet To oAU 1500 bytes. Ta dedopéva evog mhalciov Token Ring ta
omoia eival éva makéto IP v “Ywpouv”’ os £va mAaiclo Ethernet. Suvenwg to makeéto IP
TPEMeL va Sloomaoctel. Auto emutpénetal epooov to DF=0. Na meplypadel n Stadikaoia
KOTATUNONG KAl EmavacUvBeong Tou ap)Lkol TTAKETOU.

=]
==
Je——| Oess —
== el
O=ss= Ossws
IP ROUTER nEI--:
Token Ring Ethernet
IP MTU = 4482 IP MTU = 1500

Elkova 3.2.B: Aiktua pe dtopopetikdo MTU

[ 84 ]




To apXIKO TIOKETO €XEL OUVOALKO UNKkog 4482 bytes 1 emikedpalida 20 kot 4462 Sedopéva.
KaBe tunpa Ba mpemnel va £xel GUVOALKO UAKOG padl pe Tnv emikedaiida Total_Length <1500
bytes kol To PAKOG TWV SeSopévmwv va gival aképato ToAAanmAdolo touv 8 yila va Byaivel
OKEPALA N TN TNC OXETIKAG B£0on¢ Tou Tunpatoc (Offset).

Mpénel va eivat SnAadn:

Payload_Length = INT((MTU - IHL*4) / 8) = INT((1500 - 20) / 8) = INT(1480/8) = 185 OKT&&€C
byte fj 185x8 = 1480 bytes.

Jtnv nepintwon pog cupPaivet va sivat to 1480 kal aképalo moAAAmAAGLo Tou 8.

To opxLkO TtaKkETo Twv 4462 bytes Sebopévwy Ba ywplotei oe INT(4462/1480)+1 mokéta
6nhadn INT(3,01486)+1 = 4 mokéta, 3 makéto twv 1480 kal €va pe ta dedouéva mou
neploosvouv dnAadn 4462-(3x1480)= 22

TNV Mopakatw ewkova 3.2.y daivetal n Sladlkaoio KATATUNONG

| 4482 bytes 1
| 1
- 4462 bytes 0
I i
I IP AeSopéva
Y Y
| w
TpApa 1
Zuv. prikog: 1500 )
e |
Tunpa 2
Zuv. pRkog: 1500
L |

TuApa 3

Euv. pAakeg: 1500 l

e ||

Tunpa 4
Zuv. pyfikog: 42

Ewkova 3.2.y: Katdtpnon autoduvapou maketou IPv4

H oxetikr) B€on tou Tunuartog (os oktadeg byte) umoloyiletal wg €ng Fragment_offset = n *
INT((MTU - IHL*4) / 8) = n *INT(1480/8) = n*185yian=0, 1,2, 3

Kal ivat yla To mpwto TuRpa 0 pe MF=1, yia to deutepo TuApa 1¥185=185 pe MF=1, yia 1o
Tpito TUAMA 2*¥185=370 pe MF=1 Kkat yla to Té€tapto Tunpa 3*185=555 ue MF=0 ywati givat
TO teAevtaio TuApa Kot Sev umtapyetl GAAo.

H oxetkn) Béon TUAUOTOC ETITPEMEL OTOV UTOAOYLOTH TPOOPLOPOU va TOMOBETOEL T
TUAUOTA LE TN CWOTH CELPA yLa TN CUVAPUOAOYNGCN TOU apXLKOU TTOKETOU AKOUN KL OV QUTA
£€xouv PpTACEL OTOV MPOOPLOUO e SLOPOPETIKN OELPA.

‘O\al TaL TUAATO TOU (8LoU apyLKoU TTOKETOU £Xouv TNV iSLa T oto medio Avayvwplon.



1o TuApa 20 THAMA 30 THAMA 40 TUAMA
Mnkog emiikepaAidag 5 5 5 5
(A&€eLg Twv 32bit)
ZUVOALKO MrKOG 1500 1500 1500 42
(bytes)
Mnkog Se8opévwv 1480 1480 1480 22
Avayvwplon 0x2b41 0x2b41 0x2b41 0x2b41
DF (onpaia) 0 0 0 0
MF (onuaia) 1 1 1 0
IXET. O£0N TUAMATOG 0 185 370 555
(oktabdeg byte)

Mivakag 3.2.0: Nedia enkepaAiSwv TUNUATWY KOTATUNUEVOU TTAKETOU IPv4

Otav ta TuApaTa GTACOUV OTOV UTIOAOYLOTH TPOOPLOUOU GUVAPHOAOYOUVTAL OTO OPXLKO
SlaomacBév maketo IP.

Tunua 1
IxeT.Béon: 0
IP
TuApa 2
Exer.0éon: 185
IP
Tppa 3
Lyer.Béon: 370
IP
Turjpa 4
LyeT.BEom: 555
IP
¥ Y Y ¥
IP Asdopéva

Ewova 3.2.6: EmavaclvBeon katatunuévou makétou IPv4

Napadeiypa 3.2.2 KATATINONG AUTOSUVAOU TTAKETOU IP

‘Eva avtoduvapo makéto IP (datagram) peyéBoucg 2400 bytes pe DF=0 kal Avayvwplon:
0x4a28 mpokeltal va §LEABeL amd Siktuo To omolo unooTnpilel HEYLOTO WKOG Se60UEVWV
mAatoiov (MTU) 1000 bytes. To makéto Ba katatunOei;

Y€ TMEPIMTWON KATATUNONG, UTTOAOYIOTE TOV OPLOUO TWV TUNUATWY, TO UAKOG SE60UEVWV
TWV TUNHATWY Kal SwaoTe yla kKaBe tunpa ta media Mnkog emikedpaiidag, JUVOALKO HUAKOG,
Avayvwplon, DF, MF kat 2xet. B€on tunpatoc (Offset).
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MTU = 2400

_ .

_ &

MTU = 1000

Elkova 3.2.€: Aiktua pe dtapopetiko MTU

Emelén MTU1=2400 > MTU2=1000 to
TakéTo Ba katatunOet.

ZeKWVAUE apXIKA HE TO UNKOG Sedopévwy
Twv TUNHATWY TO oroio eival
Payload_Length = INT((MTU - IHL*4) / 8) =
INT((1000 - 20) / 8) = INT(980/8) = 122 1) oc
byte 122*8 = 976 bytes kot pall pe
erukedpaliba 20 bytes to GUVOALKO pNKOC
elval 996 bytes

O aplBuodg twv tpunudtwv sivad (2400-20) /
976 = 2,439 6nAadn tpia (3), Suo oAdKAnpa
TUAUaTa Twv 976 bytes kal éva tpito pe ta
unohouna Sedopéva, 2380 - 2*976 = 428
bytes.

KaBe tuAua Ba £xeL to i6lo medio avayvwplong Ue to apytkod maketo (0x4a28) kot to DF=0.
Eniong to MF=1 ektd¢ amno to teAsutaio TUApa oto onoio Oa eivat MF=0

H Xxetkn 6éon tuiuartog Ba sivat n * INT((MTU - IHL*4) / 8) = n *INT(980/8) = n*122 yia
n=0, 1, 2 6nAadn 0 yla to mMpwTo TUAHA, 122 yia to SeUtepo Kat 244 yla To tpito.

lo tuRpa 20 THAMA 30 THAMA
Mnkog emikepaAidag 5 5 5
(Aégerg Twv 32bit)
ZUVOALKO M KOG 996 996 448
(bytes)
Mnko¢ SeSopévwv 976 976 428
Avayvwplon 0x2a28 0x2a28 0Ox2a28
DF (onpaia) 0 0 0
MF (onuaia) 1 1 0
IXeT. Oéon TUAMATOG 0 122 244
(oktadeg byte)

Mivakag 3.2.B: Nebdia emikepaAidwv TUNUATWY KATATUNUEVOU TTAKETOU IPv4

3.3 NMpwTtokoAAa avevpeong Kat anodoong dtevBuvoewv, Address
Resolution Protocol (ARP) kot Dynamic Host Configuration Protocol (DHCP)

Ye évav kOuPo o omoiog emBupel va amoocteidel 6eSopéva o kamolov &AAo, To eminedo
edappoyng fekwva tn Sladkaocio evBuldkwong kal kaBe eminedo eival umevBuvo va
PocB£aoel TIG SIKEC TOU SLaxelpLloTIKEG TANpodopieg oto makeéto (PDU - Protocol Data Unit).
To eninedo Stadiktvou (30 OSI):




® Onuoupyel éva autoduvapo makéto IP evBulakwvovtag ta dedopéva TIOU TOU
napadodnkav anod To mapanavw eninedo petadopag Kal
® tomnoBetel ota avriotowya nedia tng enkepalidag tig Sieubuvoelg IP mpogheuong
Kol Ttpooplopol - KaBwe Kat 0,TL GANo amalteital.
® JTn CUVEXELA TO TaPadiSEL OTO APECWC KATWTEPO ETtimedo.
To eninedo npocPfacng Siktuou 1 Levéng dedopévwy tou OSI dpwg g yvwpilel Timota amnod
Sleubuvoelc IP mapd povo yla dteuBuvoelg UAkoU 1 Ppuoikeg 1 dieuBuvoelg MAC (Media
Access Control) omw¢ aAAlwg Aéyovtal. MNa va To mopadwosl oTtov mapaAnmtn Bo mPEmeL va
yvwpileL o mowa dpuoikn SlevBuvon PBploketal o kKOUPBog pe tn dtevBuvon IP mou umapyel
oTo avtiotolyo nedio Tou aAUTOSUVOUOU TTOKETOU.

Tov OUVOETIKO Kpiko avapeoa ota duo eminmeda, AMOVIWVIAC OTO EPWTNUA “Ttola lval n

duoikn dievbuvon (MAC) tou kOuBou pe tn cuykekplpévn StevBuvon IP;” avaAauBavel to
NMPWTOKOAAO avaAuong OSiteuBuvoswv ARP
(Address Resolution Protocol).

To epwtnua ARP (ARP request) ameuBuvetal
oto tormikd Siktuo Ethernet pe éva mAaiolo
ekrounng (broadcast) pe SiebBuvon Ethernet
nipooplopol FF-FF-FF-FF-FF-FF (48 dool). Auto
onuoaivel OTL TO gpwINUA GTAVEL Ot OAOUG
TOUG KOUBOUG.

AIAAIKTYOY IP

EYZHI (ZYNAEZHZ)
AEAOMENSN

OL kool oL omoiol dev €xouv Tnv SlevBuvon
IP n omola mepl\appavetal oto epwinua,
amAd TO ayvoouv. O kOuPBog o omoiog
avayvwpilet tv 6wk Tou blevBbuvon IP
amooteAAeL pla antavinon ARP (ARP Reply) ue
éva TAaiolo pe mpooplopd tnv SlevBuvon
Ethernet tou epwrtolvrog ameuBuvopevog
HOVO o€ auTOoV (unicast).

PYIIKO

Ewova 3.3.a: To mowtokoAo ARP

Etol, twpa ma eival yvwoty n duowk SlevBuvon Tou TAPOAATTIN KOl UTOPEl va
oAokAnpwBel to mAaiolo Ethernet kal va amootalel otov mapaAnmen.

Ma va amodevxBolv Ta CUXVA €PWTNHATA TPOG TO TOTILKO SIKTUO HE TAOLOLO EKTTOUTTIAG
(au&nuévn diktuakn kivnon), ot otaBpuol dtatnpolv MPocwWPLVA TLG OMAVTNOELG TTou EAafav
oe évav Tivaka avtiotoliag SteuBivoeswv IP og SleuBlvoelg Ethernet otnv tomiky pvApn
(arp cache). ‘Etol mplv urtoBaAAOUV VEO pwTnUa eAEYXOUV TOV TpoowpPLVo Tiivaka (cache)
arp kat umoBaAAouv epwtnua HOVo Otav eV UTAPXEL KATAAANAN KATAXWPLON OE QUTOV.
Yrapxet évag mivakog ARP yia kaBe Siktuakn Stacuvdeon (kapto Siktuou) evdg UTTOAOYLOTH.

MNapakdtw ¢aivetal évag mivakag arp (cache) evog umoloyiotr pe A.X. Windows7. Ot
SUVOULKEG KOTOXWPNOEL TIPOEPXOVTAL ONMO EPWTINUATO arp &VW OL OTATIKEG elval
npokaBoplopéva pubulopéves. Mpooéfte otL n SlevBuvon IP ekmoumng avrtiotolxel oe
SlevBuvon Ethernet ekmounncg.

AlaoUvdeon: 192.168.1.200 --- Oxb
AvLedOuvorn Internet duoLkfy dLelbuvor TUnog
192.168.1.1 74-ea-3a-cd-06-40 duvap Lxd
192.168.1.65 00-04-00-ed-19-68 duvopl L kO
192.168.1.110 00-19-d1-60-cb-£8 duvap Lxd
192.168.1.255 r-ff-ff-ff-ff-££ otTat LKS
224.0.0.22 01-00-5e-00-00-16 oTaT LKS
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224.0.0.251 01-00-5e-00-00-fb OTAT LKO

224.0.0.252 01-00-5e-00-00-fc OTAT LKO
239.255.255.250 01-00-5e-7f-ff-fa OTAT LKO
255.255.255.255 r-ff-ff-ff-ff-££ oTaT LKS

Mivakag 3.3.a: ARP cache umoloyioth pe A.Z. Windows

Ot SUVAULKEG KATAXWPLOELC TOU TIivaKa arp HLETA TNV TIAPEAEUCH OPLOUEVOU XPOVOU XWPILG va
xpnaotpomnolnBoulv, dtaypddovtal. O xpovoc MOLKIAEL OO PEPLKA SEUTEPOAETITA LEXPL LEPLKAL
Aemtd (ouvnBwg 1-5 Aemtd) Ko umopel va puBULOTEL oo Tov SLOYELPLOTH) TOU GUOTHUATOG.

H Soun tou makétou ARP (gival evBulakwpévo os mAaiolo Ethernet) €xel wg €€ng:

0 4 8 16 24 31
] | | ! f | I | |
Tomog vhikod Tumog MpwTtokdAhou

M [ W] Lugud .
E:?ﬂgaﬁuugrlrgng n;génnmwﬂm Kwd. Asimoupyiag

DQuoikn SielBuvon amooTohia

(MAC) LuelBuvon TpwTokdkdou (IP)
amooTokéa (bytes 3 = 4)

AugdBuvan TpwTokdAkou (IP)
ameaTohia (byles 1 - 2) Dugikry SiEDBuvon TTapakiTITT

(MAC)

fugdBuvon Tpwrokdhhou (IP) mapalfmn

Ewkova 3.3.8: Aour makétou ARP

Ztnv enopevn ewkéva 3.3.y odaivetal éva epwtnpa ARP (ARP request, Opcode: 1) onwg
umoBAnBnke amod tov untoAoylotr e dtevBuvon IP 10.146.0.110 o omoiog epwTd Tola givat
n &tevBuvon Ethernet tou umoAoylot pe StevBuvon IP 10.146.0.65. JUYKPIVETE TO YE TNV
Soprn tou mokétou ARP kot avayvwpiote ta Stadopa mediot TOU KAl TIC TIUEG TTOU TIEPLEXOUV.
(H kataypapn Eywve ue tov avaAutn npwtokoAAou wireshark)

Mo . Time Source Destination Protocol Length Info

29 21.096007000 LexmarkI_ed:f9:68 IntelCor_60:cb:f8 ARP 50 10.146.0.65 15 at 00

B Frame 28: 42 bytes on wire (336 bits), 42 bytes captured (336 bits) on interface 0
P Ethernet II, Src: IntelCor_60:cb:f8 (00:19:d1:60:chb:f8), Dst: Broadcast (ff:ff:ff:ff:ff:ff)
v Address Resolution Protocol (request)

Hardware type: Ethernet (1)

Protocol type: IP (0x0200)

Hardware size: &

Protocol size: 4

Opcode: request (1)

Sender MAC address: IntelCor_80:cb:f8 (00:19:d1:60:ch:f8)

Sender IP address: 10.146.0.110 (10.146.0.110)

Target MAC address: 00:00:00_00:00:00 (00:00:00:00:00:00)

Target IP address: 10.145.0.685 (10.145.0.85)

oopo  ff ff ff ff ff ff 00 19 dl 60 cb f8 08 06 DO 01  ........ . R
00l0 ©8 00 06 04 00 01 00 19 dl 60 ch f8 @3 92 00 62 ........ . T n
0020 00 00 00 0D 0D 00 @a 92 00 41 e A

Ewkova 3.3.y: Epwtnua ARP (ARP request, opcode 1)
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Kat n amavinon ARP (ARP reply, Opcode: 2) oto epwtnua n omnola ¢aivetal oto nedio
Sender MAC address: kat elvat 00:04:00:ed:f9:68

Mo . Time Sourc§

28 21.095383000

IntelCor_60:ch:f8

Destination

Broadcast ARP

Protocol Lengtl Info

42 who has 10.146.0.657

P Frame 29: 60 bytes on wire (480 bits), 60 bytes captured (480 bits) on interface 0
b Ethernet II, Src: LexmarkI ed:f9:68 (00:04:00:ed:f9:68), Dst: IntelCor 80:ch:f8 (00:19:d1:60:ch:f8)
w Address Resolution Protocol (reply)

Hardware type: Ethernet (1)
Protocol type: IP (0x0800)
Hardware size: 6
Protocol size: 4
Opcode: reply (2)

Sender MAC address: LexmarkI_ed:f9:628 (00:04:00:ed:f9:68)
Sender IP address: 10.146.0.65 (10.146.0.65)

Target MAC address: IntelCor_60:ch:fg (00:19:d1:60:ch:f8)
Target IP address: 10.146.0.110 (10.146.0.110)

0000 00 19 dl 60 cb f8 oo 04
0010 ©2 00 06 04 0O 02 00 04
0020 00 19 dl 60 ch f8 0a 92
0030 00 00 00 00 00 0O 00 QO

00 ed f9 68 08 06 00 01
00 ed f9 68 0a 92 00 41
00 G2 00 OO OO OO0 QO 0O
00 00 00 00

Ewkova 3.3.6: Anavtnon ARP (ARP reply, opcode 2)

Eav 6ev Bpebel kataxwpnon otov mivaka ARP kal oUte amavinBel to epwtnua ARP (ylati
oW oMAWG 0 UTTOAOYLOTAG E TN CUYKEKPLUEVN IP va gival KAELOTOG A va NV UTTAp)EL) TOTE
emoTpEdeTaL oTNV edapuoyr SLOYVWOTIKO PAVUUO OTL O UTIOAOYLOTAG TPOoOopPLopol 8
Umopel va mpooeyylotel. Napdadelypa eKTEAECNG pPing O£ AVUTIAPKTO UTTOAOYLOTH:

From 10.146.0.110 icmp_seq=3 Destination Host Unreachable

Juvoyilovtag, To makéto IP kpateital oe avapovh Kal ekteheital n Stepyacia avriotoixnong
SLevBuvong IP mpooplopol os puoikr dlevBuvon Ethernet amoé to MpwtokoAo ARP omwg

Address
RBesolutio

AvagnTnon
otnv ARP cache

EFQTHMA ARP
NpooBrikn atny
F ARP cache
anuoupyia
nicwalow
ETHERNET
Destination Host %
Unreachable /™
¥
TEMOZ

Ewkova 3.3.€: AvaAuon SteuBivoswv ARP
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dalvetal oto SLaypappa PONG.

MOAL amoktnBsl n duoikn
S1evBuvon TIPOOPLOUOU,
dnuloupyeltal  TtO  TAaiolo
(frame) kot amootéA\eTaL oTovV
UTTOAOYLOTH TTPOOPLOLOU.

To mpwtdokoAo ARP  £€xel
tumnonolnBei oto RFC826.

Eav évag umoAoylotng Oev
yvwpilet tv 6k TOU
SlevBuvon IP, eneldn lowg va
UNV TOU €xeL oplotel, tote
pumopel va {nTtAOEL va  Tou
armobdoBel pla. Tn Sladikoocia
auth Umopel va tnv avaldBet
T0 MPWTIOKOAAO avtictpodng

avaluong SlevBivoewv
(Reverse Address Resolution
Protocol - RARP) o€



ouvepyooia pe évav g§unnpetnt RARP, o omolog sival emipoptiopévog te tnv anddoon
SlevBuvoewv IP otoug attolvteg otaBpouc.

To mpwtokoAAo RARP avaAopfavel va mANpodopnoel TwV EPWTWVTO UTIOAOYLOTH Yld TO
mota givat n n 61k tou dtevBuvon IP, mola StevBuvon IP mpénel va tapeL.

Emeldn ouwce meplopiletol povo otnv
SlevBuvon IP kol évag UTOAOYLOTNG
Xpelaletal eMUTAEOV pUBUIOELC OTWG
pHaoka SIKTUOU, MPOETUAEYEVN TTIUAN,
Slakoplotég DNS k.a. 1o RARP
XPNOLUOTOLEITAL QMO  OMAVIA WG
kaBoAou. Meplypadetal oto RFCI03.

48 bit AicuBuvon MAC (Ethernet) | Avit autol  xpnoylomoleital  To
NMPWTOKOANO  ekkivnhong  BOOTP

(BOOTstrap Protocol) kat to vewtepo
TPWTOKOAAO SUVAULKAG armddoong
puBuicswv umoAoyloth DHCP

Ewova 3.3.01: Ixéon ARP/RARP kat Stsubivoswy

(Dynamic Host Configuration Protocol).

To BOOTP elval mpocavatoAlopévo yia Xpron amd SIKTuaKoUG UTIOAOYLOTEC XwpPig Sioko.
Autol oL UTOAOYLOTEG €KKLVOUV Ttaipvovtog OAeG TIC puBuioslg Toug Kal GopTtwvouv To
AELTOUPYIKO TOUG CUOTNMO Ao KAmolov Slakouloth tou Siktuou. To DHCP eival mio
EUEALKTO KoL £XEL ETIKPOTHOEL KOBWC MPOOHEPEL CUUPBATOTNTA TIPOG TA TOW UIMOPWVTAS VAl
efunnpetnost kaL meAdteg BOOTP.

Oa mpénel va onpelwBel mwg avtiBeta pe ta mpwtokoAa ARP/RARP ta omola Aettoupyolv
w¢ evllapeoa Twy eNESWV 2 Kal 3 tou OSI, ta ntpwtokoAAa BOOTP kat DHCP kaAUmntouv
Kot to eninedo edappoync tou TCP/IP. Eival sdpappoyég mou akohouBoUv to pHOVTEAO
nehatn-e€unnpetntn (client-server). NopoAa autd, €meldr] o pOAOG TOUC yla TIG pubuioelg
TOU MPWTOKOAAOU IP glval onpavtikog Ba neplypadouv pall tou.

3.3.1 Xprijon BOOTP anoé otaOuo xwpig Sioko

To aitnua aneuBivetal oto Siktuo pe ekmounn (broadcast) kal n andavinon pe tig pubuioelg
AapBavetal otn puotkn SlevBuvon amokAELOTIKNG Slavoung (unicast) Tou meAdtn.

e O umoAoyloTi¢ eKkKLvel kal mMAnpodopeital tn ¢uoikn tou SlevBuvon amoé tn ROM
¢ Kkaptag Siktvou tou. H ROM mepléxel kat pa teAeiwg Baoiky ulomoilnon tng
otoifag mpwtokoAwv tou TCP/IP

e Anpuwoupyet éva akéto UDP pe aitnpua BOOTP (BOOTP Request) mpog tnv BUpa 67.

e EvBulokwvetal oe maketo IP pe StevBuvon mpogAlsuong 0.0.0.0 kal SievBuvon
TtpoopLopoU tn SlebBuvan ekmounng 255.255.255.255

e Ev ouveyeia evBulakwvetal oe éva mAaiolo pe dtevBuvon mpogheuong tn Sk Tou
duowkn StevBuvaon kat dtevBuvon mpooplopoL T dtevBuvon ekmoumnng FF-FF-FF-FF-
FF-FF kot oTEAVETAL OTO TOTUKO SiKTUO.

e O Swokoptotng BOOTP mapaAapPBavel to aitnpa.

e Amavtd pe mAaiolo otn puoikni StevBuveon tou attouvta wg StevBuvon mpooplopoU.

e To evBulakwpévo TakeTo IP €xel wg SievBuvon npooplopou thv StevBuvon IP ou
anobibeTal oTtov altouvta UoAOYLOTH).

e To evBulakwpévo makeéto UDP e mpooplopd tnv Bupa 68 sival andavinon BOOTP
(BOOTP Reply) kalmeplapPavel To Ovopa Kot T B€on evog apxeiou ekkivnong.

e O UTOAOYLOTAC XPNOLUOTIOLEL TO AITAG MPWTOKOANO petadopdg apxelwv TFTP (Trivial
File Transfer Protocol) kal petadoptwvel To apyeio ekkivnong.
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e Me tnv oAokAnpwon TG HETOPOPTWONG ATIOCUUTILE(EL TO OPXELO €KKIVNONG OTN
RAM, ekkwel kot apyikomolel (puBuioeic TCP/IP) to Asttoupytkd cvotnua. TEAog
€ekva tnVv ektéleon tng mpokaboplopévng ebappoync.

To mpwtdkoAAo BOOTP Asttoupyei akopn ki av nmoapepParlovral dpoporoyntég, Sniadn o
QLTWY UTIOAOYLOTNG Kol 0 SLakopLoTh g Bplokovtal o Stadopetikd duotkd Siktua. Autd eival
edplktO edpooov oL evSldpeool SpopoloyntéC umootnpilouv TNV mpowbdnon altnUatwv
BOOTP Asltoupywvtag we mPAKTopeg avapstadoong (BOOTP Relay Agent). To mpwtdkoAAo
BOOTP meplypadetat oto RFCI51.

3.3.2 To npwtokoAAo Suvaulkig SteuBétnong utodoyioty DHCP

To mnpwtokoAAo Suvapkig SieuBétnong (amddoong puBpicswv) umoloyloty DHCP
(Dynamic Host Configuration Protocol) Aettoupyet 6mwg to BOOTP to Omoio Kol EMEKTELVEL
E€akoAouBel va Aettoupyel wg edoapuoyn MeAATN-cEUNMNPETNTH XPNOLLOTIOLWVTAG TIAKETA
UDP pe aptBud Bupag npooplopol 67 ylo Tov eEUTINPETNTH Kal 68 ylo ToV TEAATN.

ETUTPETEL 0 £vav UTIOAOYLOTH VOl AITOKTA TLG pUOULOELG TTou XpeldleTal O€ €val LOVO UAVULLOL
kot va AapBavel pa dtevBuvon ypryopa Kot Suvapika.

KaBoplilel Tpeig TUMOUC ekxwpnong SteuBuvoswv:

e un autépatn pubuion (manual configuration), otnv omoia o SlaxelploTAC opilel
OUYKEKPLUEVEG SLeVBUVOELG TTOU Bal TTAPOUV CUYKEKPLUEVOL UTIOAOYLOTEG.

e qutopatn puBuon (automatic configuration), katd tnv omoia o ditakoptotric DHCP
EKYWPEL pla povipn StebBuvon o €vav UTIOAOYLOTH O OToiog CUVSEETAL TTPWTN
dopa, Kat

e Suvautkn puBuon (dynamic configuration) katd tnv omoia o dtakoplotng Saveilel n
HULoBwveL pa SlevBuvon og évav UTTOAOYLOTH] VLo TIEPLOPLOLEVO XPOVO.

H Suvapuikn puBbuLon eival Kot n 1o CUXVA XPNGOLLLOTIOLOUEVN.

Ta mAeovekTpata tov DHCP

OL meplooOTePOL XProTeG SeV aVTIAAUBAVOVTAL TIC TEXVIKEG AEMTOUEPELEG TNC SLKTUWONC KOl OL
puBpioelg tou TCP/IP yia va cuvdeBouv oe Siktuo, Toug daivovtat moAUmAokeg. To DHCP Sivel
™ SuvaTtoTNTa ¢' AUTOUC TOUG XPNOTEG va cuvdeBoUv eUKOAQ O0TO SIKTUO Kol 0TO SLAXELPLOTH
TO MAEOVEKTNUA TNG KEVIPLKNG Slaxeiplong Twv pubuiocewy Kal TNV eUKOALD UTTOOTAPLENG TWV
XPNOTWV KAl GUVTPNCNG Tou SLkTUoU.

To mpwtokoAMo DHCP emutpénel og €vav UTIOAOYLOTH va Ttapel erumAéov puBuicslg mépav
¢ StevBuvong IP dnwce pdoka diktvou, ipoemiheypévn mUAn, Stakoplotég DNS. Mmopel va
napeL pubuioelg oto eminedo Sadiktiou yla Tov UTIOAOYLOTA 1 yla KABe tou SLKTUOKA
ouvbeon avefdptnta, pubuicelg yia to emninedo {evéng Sedopévwy, yla To TPwTOkoAAo TCP
(uetadopdg) kat yla unthpeoieg (edappoyng) Onwe SLakopLoTEC Xpovou (NTP), SLOKOULOTEG
aAMnAoypadiag KA. OAeg autég oL emloyeg odaivovtat oto RFC2132 kal ota
GUUIMANPWHOTIKE TOU.

‘Evag UmoAoyLoTng, puBULOUEVOC va XpnoLUoToLel tnv umnpeoio DHCP, auéowg UETA TtV
€KKlvnon Tou:

e Anuoupyel éva makéto UDP DHCPDISCOVER otn BUpa nmpooplopov 67.
e TO evBulakwvel oe Mokéto IP pe SlevBuvon mpoghevong 0.0.0.0 kot StevBuvon
TipooplopoU tn dlevBuvon ekmounnc 255.255.255.255



OTn CUVEXELX To evBUAaKWVEL og éva TAaiolo pe telBuvon mpogéheuong T SN Tou
duoikn StevBuvon kat SltelBuvon mpooplopol tn SievBuvon ekmounng FF-FF-FF-FF-
FF-FF kol oTEAVETAL OTO TOTUKO SiKTUO.

Eav umapyouv g€umnpetntéc DHCP avtamokpivovtal o KaBévag HeE €va TIOKETO
DHCPOFFER otn BUpa 68, svOUAOKWUEVO Ot TOKETO IP ekmoumnc kol mAaiolo
ekmoumng (§teuBuvaoelg mpooplopoV 255.255.255.255, FF-FF-FF-FF-FF-FF). Otav eivat
£pKTO, amodelyouV Vo AaVTOUV UE TTAOLOLO EKTTOUTTIAG.

O melAdTnG UTIOAOYLOTAG ETILAEYEL TIC pUBUILoELC TTOU TtpoadEpovTal amd Evav amo
TOUG €EUTNPETNTEG KoL TO ONAWVEL OIOOTEAAOVTOG €va TIAKETO EKTIOMUTING
DHCPREQUEST oto omnoio Intd Ti¢ mpoodepOeVES puBULoELG.

O etunnpetntric DHCP mou mpooédepe TI¢ pubuioelg enBefalwvel tTnv npoodopd
Tou e éva makéto DHCPACK.

NENATHZ E=YMNHPETHTHZ

STATE - KATAZTAZH

INITIALIZATION - APXIKOMOIHZH
FER
(LAev utrdpy el dglBuvon IP DHCP OF

i €xel Angel nioxig ng)

RENEWING - ANANEQZH

(AiTnua avavéwaong Tng Afvong
amd Tov idio server CK
AfEN XpoviaTtry T1) DHCP Al

REBINDING - NEO AITHMA
(Aitnua yia avavéwan [ véa Afvan
aTrd oTrolovarTIoTE server DHCP ACK
AREn Xpoviat T2) ==

OMANOZ TEPMATIZMOZ HIY DHCP RELEASE
(AmeAeuBépwan tng digBuvang IP)

L |

A\

Ewkova 3.2.2.a: Aettoupyio DHCP

Ao t Angn tng emPBePaiwong DHCPACK kol 0Tn GUVEXELA O UTTOAOYLOTAC AELTOUPYEL UE TIG
Siktuakég puBuioeslc mou mnpe (katdotoon Asopeupévog - BOUND). H &tevBuvon IP
TaPaXWPELTAL OTOV UTIOAOYLOTH YLl CUYKEKPLUEVO XPOVLKO SLACTNUO KL XOpaKTNPLETOL WG
piocBwon (lease).

ATO TN OTLYUN AUTH, 0 UTIOAOYLOTAG apXilel TN OXETIKA LETPNON XPOVOU WOTE va PoPel oTLg
KAtdAAnAeg evépyeleg mapataong tng Hicbwong tng SievBuvong mpv t AREN tng. Kpata
800 xpovoug,

tov T1, petd tnv mapéleuch tou omoiou mpoomnabel va avavewoel tn HicBwon
(DHCPREQUEST - unicast) amnd tov SlakopLotr) o onoiog édwae apytka tn StevBuvon,
niepva dnAadn oe kataotaon RENEWING kat
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e ToOv T2, YETA TNV TapéAleucn tou omolou avalntd avavéwon 1 véa &levBuvon
(DHCPREQUEST - broadcast) amno6 omnotovénmnote dtakopioty DHCP mepva dnAadn oe
katdotoon REBINDING.

O xpovog T1 elvar Tmepimov (0,5*xpdvog picBwong) kat o T2 mepimou
(0,875*ypovog_uiocBwonc). Eival SnAadnTl < T2.

Otav o umoAoyloTrg TepUaTilel T Asltoupyla Tou opaAd (shutdown) mpv Anéel n picbwon
¢ StevBuvong, tote aneleuBepwvel TV SlelBUVCH TOU OTEAVOVTAC TPLV TOV TEPUOTIOUO,
otov Stakoptotr) DHCP, éva makéto DHCPRELEASE.

To npwtokoAAo DHCP mpofA£mel emumA£ov Kal Ta €€AG LnvopoTa:

e DHCPNAK (a6 tov Slakoploti mpog tov meAdtn). Eav petd amd éva ailtnpa
DHCPREQUEST o Stakoptotng dev emaAnBevosl wg owaoteg TiG {ntnBeioeg pubuioelg
amovta apvntika pe DHCPNAK.

e DHCPDECLINE (amé tov meAdtn mpog tov Stakopotn). Edv petd amnod pla npoodopd
DHCPOFFER, o meAdtng Slamiotwosl OtL oL pubuioslg mou tou §60OnKav eival os
cUyKpouoN e aUTEC dANou urtoAoyLoth, Ti¢ amoppimntetl pe DHCPDECLINE Kot Egkiva
™ Stadkacio and tnv apyn e DHCPDISCOVER.

e DHCPINFORM (a6 tov meAdtn mpog tov Stakoputlotr)). At tn oTLlypr TIou o TEAATNG
£xeL AaPeL SievBuvon IP kal BéAel mpdaoBeteg mMAnpodopieg pubuicswy, 6 pumopet va
otelAel véo aitnuo DHCPREQUEST. ftnv mepinmtwon auth T {nTd pe éva althpa
DHCPINFORM.

H Aettoupyla tou mpwtokoAou DHCP umootnpiletal Kol amnd MPAKIOPEG OVOAUETAS00NG
(DHCP Relay Agents) yla tnv e€unnpétnon nehatwv ol omnoiol & Bplokovtal oto (610 pucLko
Siktuo pe tov Stakoptotr. O mehdtng epocov dev €xel SIKTUAKEG pubuioelg o eninedo IP
Oev umopel vo EMIKOWVWVNOEL UE UTIOAOYLOTEG 0 GAAa Siktua. Evag UTIOAOYLOTAG Ttou
Bpioketal oto i6lo duoko Siktuo pe Tov TeEAATn, MPowbel To aitnud tou meAdTn oTo
Slakoptatr) DHCP oto aAo SikTtuo Kol Tou eMLoTpEDEL TNV AmavTnon.

To nmpwtokoMo DHCP mpotdBnke wg eméktacn tou BOOTP, apyikd ota RFC1531, 1541 ta
omola €xouv avtikataotaBei amoé 1o RFC2131. OAeg ol mAnpodopieg OXETIKA HE QAUTO
Bpiokovtal oto RFC2131 Kkal oTa CUUTTANPWOTLKA TOU.

3.4 AleuBUvoeig IP ko OvopatoAoyia

H 8ekadikr) onpeloypadia pe teheieg (four-part dotted decimal notation) ival évog oXETIKA
€UKoAo¢ TpoOTOC ypadnc dteuBuvoswv IP oL omoleg eival Suadikoi apBuoi Twv 32 bit. EtoL to
va Bupdral évog xpnotng évav aplBpud onwc o 192.168.1.2 sival oXeTKA eUKOAO, OLUWC TO Vol
Bupartal évav tétolo aplBud ywo kabe umoAoylotr) otov omoio B€AsL va ouvdeBel eival
SdUokolo.

Eival ocav va mpoomaBel va Bupdtal toug aplBuol¢ thAedwvou OAwv Twv ¢dilwv Kat
YVWOTWV TOU TOUG OTIOL0UC TIPOKELTAL KATIOL OTLYMN va KOAEoeL amd To TNAédwvo. Oupdtol
Ta ovopatd Toug pa OxL Kol tou¢ aplbpoug tniedwvwv toug. Otav mpoKeltol vo
tNAsdWVNOEL 0 KATIOLOV XPNOLUOTIOLEL €vav TNAEdwVIKO KOTAAoyo otov omoio avalntd To
ovopo To omoio yvwpllel kot xpnolporolel tov tnAepwvikd aplOud mou aviloToel oto
ovopa.

H Swadikacio tng evBuldkwong amnattel aplBuntikég Sleubuvoels. MNa toug avBpwroug eivat
To BoAlkd ta ovoparta. ETol amod tnv apxf Tou AladikTtuou Kol TNG avantuéng tng opdadag
TPWTOKOAA WV Tou TCP/IP xpnotpomow|Bnkav omAd LOVOAEKTIKA OVOMATA e TO Omoia
avadpépovtav otoug dLacuvbeSeEVOUG UTTOAOYLOTEG. OUwG ETIPETE va UTTAPXEL UL Alota
avtiotoliog N uetadpacnc ovoudtwy oe dteuBuvoelc IP v omola Ba cupufoulsvovtay Ta
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TPWTOKOAAQ. WOTE VA XPNOLUOTOoLoUV TNV avtiotolyn apBuntiky dievBuvon. To poAo Tng
Alotag autrg avélaPe to apyelo HOSTS.TXT avtiypado tou omoiou eixe otn dudbeor tou
KaBe umoAoylotic Tou OkTUoU. TO TPWTOTUTIO EVNUEPWVOTOV KEVIPIKA omo £vav
SLOXELPLOTIKO KOUBO Kal Slaveépovtav eva avtlypado tou og 6Aoug toug dAAoug. To apxeio
OUTO UTIAPXEL KOL OTOUG ONUEPLVOUG UTIOAOYLOTEG TOPOTL Oev evnueEpWVETOL Kal Sgv
XPNOLLOTOLELTAL ouvnoOwg. X3 UTIOAOYLOTH UE windows eival TO
%SystemRoot%\System32\drivers\etc\hosts evw os umoloytotr pe unix/linux to /etc/hosts.
Ma to apxelo HOSTS.TXT kat tn Soun tou deite to RFCI52.

MNapadelypa apxeiov hosts amd vnoAoyloth pe A.Z. windows
Copyright (c) 1993-2009 Microsoft Corp.

This is a sample HOSTS file used by Microsoft TCP/IP for Windows.

This Ffile contains the mappings of IP addresses to host names. Each
entry should be kept on an individual line. The IP address should
# be placed in the first column followed by the corresponding host
name.

# The 1P address and the host name should be separated by at least
one

#
#
#
#
#
#

# space.

#

# Additionally, comments (such as these) may be inserted on
individual

# lines or following the machine name denoted by a "#" symbol.
#

# For example:

#

# 102.54.94 .97 rhino.acme.com # source server
# 38.25.63.10 X.acme.com # x client host
# localhost name resolution is handled within DNS itself.

# 127.0.0.1 localhost

# e | localhost

Me Tov KalpO KoL TNV HeYAAn avénon tou aplBpol twv KOpBwv tou Aladiktiou, Tn
Sduvapuikn olvdeon aAAd Kal armocuvdeon TwV KOUPBWY, 0 EMIMESOC XWPOE OVOUATWY KOl TO
apxelo HOSTS.TXT 6ev emapkoloav ywo vo Swoouv Wl cadr KAl TPOMAVIWY
ETUKALPOTIOLNEVN ELKOVOL TWV UTIOAOYLOTWY TOU SIKTUOU.

‘Etol, vwpic akoun (1983, RFC882,883), mpotdbnke kal uhomoliBnke n Yrnpeoia Ovopdtwv
Nepoxwv (Domain Name System - DNS). Eva clotnpa ovopdtwv To omoio Sev eivat
eninedo OAAG LEPAPXKA OSOUNUEVO, OPYOVWHEVO OE TEPLOXEG KOL UTIOTEPLOXEC OFE
Siadopa enineda. XTo KOTWTEPO £Minedo, 0TO OPLOTEPO MEPOC, PPLlOKETAL TO OVOUA TOU
umoloywoty. H Swadikacia avtiotoiylong-petadppaocng ovopdtwv oe SlevBuvoelg IP
ovopaletal avaAuon ovouatwyv (name resolve) Kol To KOUUATL TOU AOYLOUIKOU ToU €ival
emidpopTIOPEVO UE UTH hame resolver.

H popdn evog Tétolou ovopatog sivat:

UTtOAOYLOTIG.UNOTIEPLOX_N. ... .UTtoTtEpLoXN1.mepLloxn.mepLoxn_TLD
(TLD = Top Level Domain - meptoxn avwratouv enutédou)
To mARpecg 6vopa tou dlakoploth Tou 2ou EMA.A. Katepivng sivat:

2epal-kater.pie.sch.gr



Amo 8e€ld POC aApLOTEPA KOL OO AVWTOTO TPOC TO KATWTEPO €Minedo n onuaocia eivat n
e€ne:

.gr ‘Ovopa meployng avwtatou erunédou (TLD), EANGSa.
.sch.gr Ovopa TIEPLOXNC, TO OXOALKO Siktuo (.sch.)
.pie. ovopa umoTeploxng, Miepla

2epal-kater. 10 6voua 1 Peudwvupo (alias) tou utohoyloth

H Siaxeipion tou cuotiuato¢ DNS eival kal autr LEPOPEXLKN KOl KOTOVEUNUEVN OF
S510¢p0opou¢ SLAKOULOTEG TNG UTINPECLAC YLO SLOPOPETIKEC TIEPLOXEC KOl UTIOTIEPLOXEG.
MNeplocotepeg mAnpodopieg pmopoLv va Bpebouv ota RFC1034, 1035. Ektevig Adyog yla thv
Yninpeoia DNS yivetal oto 60 kepahalo To omoio avadpépetal oto eninedo Epappoyng.

3.5 AleuBuvolodotnon IPve

To mpwtokoA o Awadiktuou IPv4, amd tn Oekaetia tou 1980, QVILUETWILOE EMITUXWE TLG
QVAYKEG TNC TayKooulag Sladiktuwaong. Opwg Pe TNV TeEpAcTia avénon tou aplBuol Twv
Sloouvdebepévwv umodoyloTwy dpxloav va epdavilovial KATtaoTAoELS Ol omoie¢ oSnyouv
TO TMPWTOKOAAO oTal Opld Tou. H onuavtikotepn omd auteg eival n €avtAnon twv
SLa0éopwy SlevBuvoewy. ETol TPoEKUYE N avAyKn E€MEKTAONG TOU Tou odnynoe otnv
£kboon 6 (IPv6). Ta kKupLOTEpO TIPOPBANLATA TTOU avTlpeTwtilel to IPv4 kot Npbe va Swoel
A0oelg n véa ékdoaon Tou mpwtokoAou cuvoilovtal ota €€AG:

e To IPv4 mpoPAénel SieuBlvoelg pnkoug 32 bit kat éva ywpo 6&leuBlvoeswv

Bswpntikol peyéboucg . O aplOudc avtde, av AdBoupe umogn
TOUG TEpLOpLOPOUG tng OSleuBuvolodotnong, eival otV MPAYUATIKOTATO TOAU
HKPOTEPOG. O Tpomoc avénong twv Slabéoilpwy SleubBivoewy eivatl va auvénbel o
aplBuog twv Pndiwv (bit) mou datiBevral yia tn SteuBuvoloddtnon. Etol oto véo
TPWTOKOAAO TO omoio ovopdletol MPWTOKoAAo Atadiktiou IPv6 (£kboon 6) ol
SleuBuvoelg €xouv pnkog 128 bit. Ektdég amod to mpoPAnupa Tng €£AVIANONG TWV
SlaBéoipwy SleuBUvoewv To VEO TIPWTOKOANO KANBNKE VA QVTILETWITIOEL Kol GAAQL
npoPBAnpata ta onoia mpoékuPav Kuplwg Aoyw ylyavtwong tou Aladiktiou.

e O mivakeg SpopoAoynong otouc Sdpopoloynteg tou Siktuou Kopupol (backbone
routers) mepléxouv mAnpodopiec Spopoldynong yia kabe Staocuvdedepuévo Siktuo
OTOV KOOMO. To péEyeBog TwV TIVAKWY auTwv auénbnke os avnouxntika opla (o€
neplocotepa and 500.000 SpopoAodyla, ota péca tou 2015) pe amotéAeouo amo
ToAAOUG €161KOUG vo Bewpeital ONUAVIIKOTEPO TPOPBANUO OKOPN KOl 0o TNV
gfavtAnon twv S8leuBlvoewv. H BeAtiotomoinon TG Sladikaciag NG
8pooAOYyNONG lval APESNC TTPOTEPALOTNTAG.

Y& auto cUpPAAAeL n amAomoinon Tt emkedalidag tou makEtou IPv6 kL n €€umvn xprion
TWV TIPOOLPETIKWY ETKEDOALO WY ETIEKTAONC.

H Stadikaoia emtayvvetal kabwg dev xpeldletal va umoloyiletal aBpolopa eAEyXou TG
ermukedpalidag (5ev undpyet oto IPv6) oe kaBe Spouoloynth.

Eniong 6ev  emtpémetal n  SLACTOAON-KATATUNON TOKETWV OTOUG  €VOLAUECOUG
Sdpopohoyntég.
ErumAéov 1o meblo “Etikéta Pong” emutpémel oto IPv6 va  xewpiletol kaAutepa

TPOTEPOLOTNTEG O€ UTINPEGCLEC TPAYUATIKOU XPOVoU Onwe petadoon ¢wvng kat Bivteo.

Ol unthpeoieg Mo MapPEXEL TO MTPWTOKOAAO Atadiktuou IPv4 (emtimedo Sladiktuou) otoug SVo
TEPUATIKOUG KOpBouc-umoloylotéc odellouv va mpoodepovtal xwplc eméupacn Ttwv
evllAPEOWY KOUPBWVY otn HeTaty toug “ocuvopihia”. Autd sival onpovtikd amd TAEUPAC
aodpaieiog Opweg Sev eival mavrta ePktd KABWE PEYANO HEPOG TWV SLOCUVOESEUEVWV OTO
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AladikTUO UTIOAOYLOTWY XPNOLUOTIOLOUV LBLWTIKEG SleuBuvaelg IPv4 kal Bpiokovtal miow amno
Sdpopoloyntég mou ektelolv petddpacn SievBlvoewv (Network Address Translation -
NAT). Auto dnuoupyel mpoBARpata otn xprnon achaAwv npwtokOAAwv (IPsec) Ta omnola
otnpilovtal oTNV MAYKOOULO HovadLlkotnTa Twv Sleubivoswy IP Twv TEPUATIKWY KOUBWV.
AUTO OuWCE Sev LoYUEL PE TIC LOLWTIKEG SleuBuvoelg IPv4. ESw mpEmel va onpUelwBel otL Kal n
Aetoupyia NAT eival €va UETpo ylo owkovopia SteuBuvoswv IPv4d AOoyw tou Kivduvou
g€avtAnoswg Touc. To IPv6 €xel tn Suvatotnta va mpoodEpel o KABe Siktuakn Sltaclvdeon
og KGO umoAoyLotr) otov KOGHO pa povadikn StebBuvon IPv6.

Moppn autodiuvapou TrakéTou IPv6
(IPv6 datagram)

— bit —
toytelo| | [ | | [ [ Is| [ [ | [ [ | 1ol [ [ [ feaf I |11l
0 Exaoaqlwagq xuxhomopiuql ETikéTa Porg [
4 MAKoG woéALpou ¢opTiou |Eﬂ6u£vn Ks¢a1l5ul UpLo oAUGTWY 1
8
N I ArevBuvon IP MNpoéleuang =
16 (Source Address) =
20 [ ] g
24 v
28| ArebBuvan IP MpoopLopol |
32 (Destination Address 4
% | o |
| Kepoarida emékTaong 1 I
. I KepoaAida emékTaOng n + OUNTTARpwWOn I_
n-1 AEACOMENA ( DATA )
n

Ewkova 3.5.0: Mopdn avtodUvapou nmaketou IPv6

Me 6leuBuvoelg pnkoug 128 bit pmopel va  SwaBéosl  (BewpnTikd) GUVOALKA
2'%® = 340.282.366.920.938.463.463.374.607.431.768.211.456 1|  nepinou
SleuBuvoelc (~340 ev SekAKLG ekaTOppUPLA)

210 SlAypappa He T Hopdr Tou TAKETOU Tou MPwTokOAAou Aladiktiou IPv6e dalvetal to
peyoAUTePO pNkog tTwv nediwv SlevBuvong mpoéAeuong Kal mpoopLlopol (16 oktadeg 128
bit) kaL n amAovotepn Soun tou, pe Alyotepa media ta omola euVooUV TNV ATTOSOTIKOTEPN
SdpopoAoynon.

3.5.1 Tpomnog ypadng dtevBuvong IPv6
Mua 81ebBuvon IPv6, 128 bit oe Suadikr popdn eiva n:

0010000000000001 0000110110111000 00O0O0O0OOO0OOO0O0O0O000 0OOOOOOOO0O0O0O00000
0000000000000001 0000000000000000 0000000000000000 0000000000000001
onwc¢ sival davepod, os auth T Hopdn eival MpakTka aduvato va xpnotponondel. 2to IPv4
(32 bit) Ta Ynoia opadomolovvtav oe oktadeg Kal ypadovtav oto Sekadko. O mio
anodotikog (Alyotepa Pndia) tpomog ypadrg evog Suadikol aplBuol eival n ypadn tou
oto Sekae€adiko. Téooepa Suadikd Pnoia ypadovral akplpwg pe éva dekaefadiko Ynoio.
AnAadn 16 bit ypadovtal pe téooepa (4) dekaeadika Pndla.
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JUpdwva pe to RFC4291 mou adopd oTnV apxLTEKTOVIKA TG SleuBuvolodotnong oto IPve
Kol Kal To RFC5952 1o omoio umodelkvUEeL Tov TPOTOo Ypadng pag SievBuvong IPve, ta 128
bit:

e Ywpilovrtal oc oktw SekaefAdeg,
e n KA@Be pla ypadetal oto Sekasfadikd pe téooepa Pnoia (ta Yndia a,b,c,d,e,f
vpadovtal pe Teld-pULIKpA YPAUUaATA) Kot
e Ywpiletal amo tn Suthavni TG HE AVw-KATw TeAsla.
n StevBuveon Tou mapadelypatog ylvetal:

2001:0db8:0000:0000:0001:0000:0000:0001

ErumAéov, mapaleimovtol ta  apxikd undevikd (leading zeros) oe kdBe teTpdda
Sdekaefadikwv aplBuwy. EtoL n dtevBuvon ypadetal:

2001:db8:0:0:1:0:0:1
Emiong Sivetal n Suvatrotnta napdiewhng SU0 N TTEPLOCOTEPWY GUVEXOUEVWY UNOEVIKWVY
OeKaEEAdWY KOL AVIIKATAOTACNG TOUG HE SUO CUVEXOUEVEC AVW-KATW TeAeieg “z - To

oOUBoAO ““I:”7 Opwg mpeEnel va gudaviletal povo pa popd otn StevBuvon. M povo

undevikn Sekaefdda dev avtikabiotatal and to ““: 7. 'EtoL n dtevBuvon Eavaypddetal:
2001:db8::1:0:0:1
€qv OMw¢ otnV Tapamavw mepinmtwon umdpxouv Suo onueia oto omola esudaviovral

OUVEXOUEVEC UNBEeVIKEC Sekaeadeg TOTE N avilkatdotoon edapUOleETOL OTIC IEPLOCOTEPEG N
av elvol loeg otov aplBud, otig MPWTEC (opLlotepd).

210 MPWTOKOAAO AladiktUou IPV6 uTtapyouv TpeLg TUTIOL SlEUBUVOEWVY:

Tumnog AleOuvong IPv6 | Mepypadni

ATIOKAELOTIKNAG H 8levBuvon mpoodlopilel o CUYKEKPLUEVN SIKTUOKN Slemadn
SLavoung (k@pta Oiktbou - interface) evog umoloyloth. [MMakéto TmoU
(unicast) anootéMeTal o autr, TopadiSetat otn  GUYKEKPLUEVN

Sktuakn Stacvvdeon.

Mn amOKAELOTIKAG H 8ievBuvon mpoaoblopilel plo opdada Siktuakwv Slemadwv
Slavoung (interfaces) oL omoie¢ tumikd oavAkouv oe SladopeTikolg
(anycast) kOuBoug. Maketo mou amooteéAAetal oe autr, napadibetal o

éva anod ta HéEAN TG opadag, to “mAnoléotepo”’ ocUudwva pe
TNV eKTipnon Twv MPwTokOAAWV SpopoAdynong.

MoAudLavopr H &ievBuvon mpoodlopilel o opdda Siktuokwv Slemadwyv

(multicast) (interfaces) oL omoieg tumikd avikouv o€ SLaPopeTkolg
KOUPBoUG. MakETo mou amootéAAETOL O autr, tapadidetal os
OAa ta MEAR TNG opadag.

Mivakag 3.5.1.a: Tumot SteuBuvoswv IPv6

Aev umapxel n évvola tng ekmopnng (broadcast). H ekmoumn avipetwniletal wg bk
TePUMTwon mMoAuSLavoung.

3TN yevikn toug popdn ol SleuBuvoelg IPv6 pmnopei va BewpnBel otL amoteAovvtal and duo
TuApaTa, Onw¢ Kal ol &leuBuvoelg IPv4. To avayvwploTiko Siktuou 1 umoSiktiou 1
npoBepa (prefix) kal To TUAUA TOU UTTOAOYLOTH.
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’ 2100 ’ -0 ‘ -0 ‘ -0 | -4d ‘ -31ac ‘ -12 ‘ -45 |

Aiktuo YroAoyiotr¢
(prefix) (interface ID)
Xpnolpomnoteitat kot €dw n onueloypadia CIDR pe tov aplBuod peta tnv kabetn “/” va

SnAwvel oto dekadiko cuotnua Tov aplBuod Twv Pndiwv tou mpobépatog to omoia givatl
ONUAVTLKA yLo Th SpopoAdynon:

2100:0:0:0:4d:31ac:12:45/64 1 2100::4d:31lac:12:45/64
LE OVayVWPLOTIKO (urto-)8iktuou: 2100: /64

g SleuBivoelg kaBoAlkig amokAelotikng Stavoung (unicast) to mpoBepo pmopel va
avaAUETaL o€ EMUTAEOV TUAHOTO:

2100 :0 :0 :0 :4d :3lac 12 :45

prefix sub-net interface ID

To avayvwplotikd tng Siktuakng Slemadng (interface ID) mpoépyetal and tn ¢GuOLKNA
SlevBuvon tng dltacuvdeong e tn popodn EUI-64 tou IEEE

H popdn EUI-64 SnAadn TO EKTETOUEVO MOVOSIKO avOyvwpPLoTIKO Twv 64 bit (Extented
Unique ldentifier EUI-64), edpooov Sev eival e€apyxng 64 bit, oe plo amAn kapta Siktvou,
TPOKUTITEL Ao T puotkn StevBuvaon (48 bit MAC address) pe v g€ng dtadikaoia:

e H61evBuvon MAC ywpiletal oto péoov oe uo ioa tuAuata (24 + 24 bit 3 + 3 byte)

e TmapspParetal n akohouBia 11111111 11111110 (oto duadkd) B FFfFe (oto
Sekaefabiko)

e 0TV MpwWTtn oktada aAAdlel To 70 amnd aplotepd bit (b6) os 1

e ypadetal opadonolnpévn os TeTpadeg Sekacfadikwy aplOPwWY XWPLOUEVEG Pe “- =™
0KOAOUBWVTOG TOUG CUVTAKTLKOUC KAVOVES ypadn g SteuBuvoewv IPv6.

MAC 48 bit og EUI-64

| «  our o | —wncsN oo |

00 | 19 | d1 | 60 | cb 8

00 | 19 [ d1 | + ff fe + 60 | cb

~ /

00 19 dl ff fe 60 cb f8

699019690

0000|0010

0219 dlff fe60 cbf8
219:d1ff:fe60:cbf8

Ewova 3.5.1.a: Metaypadn dtevBuvong MAC 48 bit o EUI-64
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O tumocg ¢ StevBuvong avayvwplletal ano ta uPnAotepng Taéng Yndia (aplotepd) g
SLevBuvong we e€nc:

Tunog AleBuvong Npo6Bspa (buadiko) Znuewoypadia IPv6
AkaBoplotn (Unspecified) 00...0 (128 bits) ::/128
Enavatpododdtnong (Loopback) 00...1 (128 bhits) 1:1/128
MoAuStavouric (Multicast) 11111111 ff00::/8
Torukég §/voelg (eUENG AMOKAELOTIKAG 1111111010 fe80::/10
Sltavopung (Link-Local unicast)

KaBoAikr 6/von amokAELOTIKAG SLAVOUAG ot LdAmoTe &AAO

(Global unicast)

Mivakog 3.5.1.8: Avayvwplon tunwv §/voswv IPv6

Katd tnv ekkivnon, évag ummoAoyLoTr ¢ 0 omoiog umootnpilel To MPWTOKOANO IPV6 puBpiletal
autoparta (autoconfiguration) maipvovrag pia Tomkn §/von (eb€ng amokAELOTIKAG SLAVOUNAG
(Link-Local unicast) waote va €xeL tn Suvatdtnta SIKTUAKNG EMKOWVWVIAC O€ eMinedo TomkoU
Sktuou. H 6tevBuvaon auth €xeL Tn popdn:

1111111010 + 54 pndevira + EUI-64

Mo napddsiypa, yla tnv kapta Siktvou pe ¢uotkry StevBuvon 00:19:d1:60:cb:f8 n
toruk  6/von  Cevéng  amokAewotikAc  Stavopng  (Link-Local unicast) eivat n
e80::219:d1ff:fe60:cbf8 onuavtikd yia tn 6popoidynon

3.5.2 El81ké¢ S1euBUvoelg IPv6

AwevBuvon enavatpododotnong (Loopback), ::1/128 Avadépetal otov iblo Tov TOTKO
urmoloyloty. Evag umoloylotrg, akoun KuL ov O6ev €xel kapld Siktuak Stocluvdeon
OTEAVOVTOC TIOKETO LE MPOOPLOMO (destination) tn 6tevBuvon - -1 autd SiekmepatlwvovTal
niiow (emavatpododotovvtal) otov iSlo tou tov £autod. Avtiotowet otnv 127.0.0.1/32
Tou IPv4,

0:0:0:0:0:0:0:0 1 ::/128 (unspecified): Zuvavtdtatr poévov wg &tevBuvon
npoéAevong (source) kat SnAwvel makéta tou “iSlou” tou umoloyioth. Exel tnv Sl
onpocio pe tnv avtictoyn tou IPv4, 0. 0. 0. 0/32 (Limited source)

feB80::/64 (Link local unicast): TomkA 6/von {evéng amokAslotikng Stavourg. Pubuilstal
avtoparta. Exel onpacia avtiotown tng 169.254.0.0/16 (Link local) tou IPv4. Zg évav
untohoyloty eival to mpoBepa Fe80: /64 ouvodeuduevo amnd tn SievBuvon MAC (48
bit) peraypaupévn oe popdn EUI-64. Na mapdadelypa otov umoloyioty He ¢UOIKN
SevBbuvon MAC 00-19-d1-60-cb-T8 n onoia oc EUI-64 yivetar 02-19-d1-FF-fe-
60-cb-T8, n  TOMKA 8/von evéng  amokAewotikig  Stavopng  eiva
Fe80::219:d1ff:fe60:cbf8. Ta windows 6sv akoAouBoUv autr tTnv npaktki. Avti
auTthg Snpoupyoulv, avtoparta, £va tuyaio interface ID.

FF00: - /8 (Multicast): AlelBuvon moAubilavourg. Avtiotolyn Asttoupyia oto IPv4 €xouv
ol dleubuvaoeig khaong D, 224.0.0.0/4.

3.6 ApopoAoynon

To eminedo Awadiktvou (oto poviého TCP/IP), ektog amod tn SieuBuvorodotnon, sivol

£MLPOPTIOPEVO Kal Ue TN SpopoAdynon twv auvtoduvapwv mokétwy (datagrams) wote va
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efaodpalioel TNV enikowwvia petafl tTwv Suo akpailwv umoAoylotwv tou Siktuou (host to
host). Na mapéxel, SnAadn, TOo AMALTOUUEVO EMKOWVWVIAKO umodiktuo. H SdpopoAoynon
£€xel évvolo OTav Hetafl Twv akpoiwv Umoloylotwv pecolaPel TouAdylotov £vag
Spopoloyntic. e avtibBetn mepimtwon eival SL0OE0IUeG Kal GANEC TEXVIKEC (HeTaywyn -
switching, yepUpwon - bridging) oL omoieg pmopoUv va vAomownBouv amo to 20 eninedo tou
OSI kal avadEpovratl oto idlo puotkd Siktuo.

ApopoAdynon eival to €pyo NG Hetokivnong (mpowBnong, OSiekmepaiwong) NG
mAnpodopiag anod tnv adetnpia péow evog SLadiktiou Kol mapadoong 6Tov MPooPLoUO TNG.
H 6popoAoynaon nepthapBavetl Suo SLaKPLTEG SPACTNPLOTNTEC

e TOV MPOoCSLloplopd TNG KAAUTEPNC SLadPOong amo TNV adetnpio £wg ToV TPOOPLoUO
Ka

e TNV petadopa (mpowbnon - IP forwarding) tng opadomolnuévng, O TAKETQ,
mAnpodopiag otov nPoopLopod tng, SLapécou tou Aladiktiou.

H &eltepn Spaotnpldtnta, n petadopd-mtpowbnon twv makétwv dev elval  Slaitepa
moAUTAOKN Kol N UAoTtoinor TG ival oXeTIKd eUKOAN. H mpwtn OUwe, 0 MPoaSLopLOUOS TNG
Sladpoung, pmopel va kataAnéel oe WSlaitepa ocuvBeTo MPOPANUA To omoio kaholvtal va
QVTLUETWTTIOOUV Ta TPWTOKOAAQ SpopoAdynong.

Ta TmpwtokoAa SpopoAdynong XPNOLUOTOWOUV UETPNCLUA  XOPAKTNPLOTIKA yla  va
eKTLUooLV Ttola Sladpopn elval KoAUTEPN yla £va Ttakéto. TEtola eival To 0pog Lwvng
(taxbtnta) Twv YpoppwY TtTNG SLAdPOUNG, N OXETIKA amootacn (aplOpog Twv aARATWY N
KOUPBwWV) £w¢ TOV TPOOPLOWO K.A. H ektipnon tng PEATIoTNG SLadPOUNC TTPOG TOV TTPOOPLOUO
yivetal and toug aAyopLOoug mou XpnoLUOTIOLoUVTAL Ao TO MPWTOKOAA SpopoAdynong.

d

Ewkova 3.6.0: NpowOnaon makétwv IP

Me tn Ponbela tTwv alyopiBuwv ocuvtdoocouv Toug MivaKeG SpopoAdynong oL omoiot
niepléxouv mAnpodopiec Spopoloyiwv. OL mAnpodopieg Spopoloyiwv moikilouv avaloya pe
TOV XPNOLLOTIOLOUEVO OAYOPLOO.

OL aAyoplBuol SpopoAdYyNoNnG EVNUEPWVOUV OTOUC Tivakeg SpopoAdynong pia molkiia
mAnpodoplwv. Ot PACLKOTEPEG lval OL OVTLOTOLYIOELG TPOOPLOUOU KAl EMOUEVOU GAMATOG
(next hop) oL omoieg Aéve ato Spopoloyntr os mola diktuakn Slacuvdeon va MpowbnoeL
£va £l0gPXOUEVO TTaKETO. Otav évag SpoploAoynThG MOpaAaBAVEL £va ELOEPYOLEVO TIAKETO
efetalel tnv S1evBbuvon mpooplopol Kol Mpoomabel va TNV TAlplaéel HeE pla gyypodn
EMOUEVOU AAHATOG OTOV Ttivaka SpOUOAOYNONC. 3TN CUVEXELX TIPOWOEL TO TTAKETO Ao TV
avtiotown Siktuakn dtacuvdeaon.

AuTO onuaivel ott n AqPn amoddcswv ywa tn Sladpouny mou Ba akoAoubricouv T
outoduvapa TOoKETA emavalapPAaveTal yla KAOE TOAKETO YWPELOTA KAl UTAPXEL TO
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evOEXOEVO TIOKETA yLA TOV (6l0 TPoOoPLond va akoAouBroouv os SLAdOPETIKEG XPOVLIKEG
OTLYUEG SLadOPETIKEG SLASPOPEG.

OL mivakeg SpopoAoynong mepléxouv kot mAnpodopieg ol omoieg ekdpalouv to Pabuo
npotipnong poag Stadpoung (Tou EMOUEVOU AANATOG).

Ot 5popoAoyNTEG EMIKOVWVOUV UETAED TOUC OVTOAAGOCOOVTAG UNVUUATA KOL EVNUEPWVOUV
TOUG TtivaKkeg SpopoAoynong toug. Ta pnvOpOTo EVAUEPWONG UMopel va gival YEpog Tou
mivaka S&popoAoynong i oAokAnpog. Evag Spopoloyntr¢ oavaAlovtag ta UPRvVUpOTO
eVNUEPWONG AMWV SpopoloynTwyv UMOPel va OXNUATIOEL L0 AEMTOMEPN ELKOVO TNG
TomoAoylag Kal TNG TPEXOUOAG KATAOTAoNG Twv cuvdeécswv Tou Aladiktiou. Etol eival oe
Béon va mpooblopilel TG PEATIoTEC Sladpopég mpog Slddopou¢ TPOOPLOHOUE TOou
AlaSiktuou.

To mpwtokoAho IP xpnowlomolel autoduvapa naketa (datagrams) kot eival oxeSlaopévo va
Aeltoupyel oe 6Aou¢ Toug TUTIOUG UALKOU SIkTUou. Av Kal KAVEL Tn BEATIOTN Tpoomabsla
(best effort) yia va embwoel to kGBe avtodUVAUO TAKETO, TO UTIOKE(HEVO UALKO SilktUou
umopel va Aettoupyroel AavBoopéva. Etol dev eyyudrtal OtTL pmopel va avilpeTwriosl Ta
TAPAKATW TPOBANATA:

e EmavaAnyn avtoduvapou makETtou

e Emidoon pe kaBuotépnon f EKTOG OELPAC

e AMoiwon dedopévwy

e AnwAsla auToSUVAUOU TIOKETOU
Mo TNV OVTIUETWIILON TETOWwV OopoApdTwy umelBuva eival Ta AVWTEPA OTPWHATA
Sdtvwong.

3.6.1 Apeon/Eppeon

Jtn Baowkn NG apxn, N SpopoAoynon eivat mMoAU amAn. O apXlKOG UTOAOYLOTAC, O
amootoAéag, o omoiog Snuoupyel ta autodlvapo makéta (datagrams), e€etdlel tnv
SlevBuvon IP mpooplopol. Eav dev eival tomikn (6ev €xel wg MPOOPLOUO UTOAOYLOTH O
ormolog Bpioketal oto iblo Siktuo) ToTe 0 amootoléag avalntd évav dpopoloyntr o omoiog
(eAmileL va) Bploketal otn owotr KATeLBUVON TPOG TOV POOPLOUO KAl OTEAVEL TA TTOKETA OF
autov. O Spopoloyntr¢ oucLaoTIKA ekTeAel TNV (6la dtadikaaoia. KaBe Spopoloyntng katd
unkocg tng Stadpoung emavahapPavel tn Sladikaoia PEXPL TO MOAKETO va PTACEL O €vav
Spopohoyntn o omoiog Ppioketal oto 610 ¢ualkd SIKTUO PE TOV UTIOAOYLOTH OTOV OToio
avnkel n 8tevBuvaon mpooplopov. Ekel mapadidetal To MAKETO.

Ta mpaypota daivovtal amid, wotdéco moAl ypriyopa mepumAékovrol kobwe ta Siktua
LEYOAWVOULV Og €KTOON HOTl LE TIC AVAYKEG XWPNTIKOTNTOG TWV YPOUUWY ETKOLVWVIAC.

AvadépBnke OTL 0 apxLKOG uToAoylotng, o amootoléag, efetdlet tnv SievBuvon IP
TPOOPLOUOU. AUTO TIOU KAVEL, OTNV TTPAYHATIKOTNTA, €ival Aoyikd KAI (AND) tng StevBuvong
IP mpooplopol pe TN pdoka Siktuou yla va Bpel tn dteBuvon tou Siktuou mPoopLopoU. ITn
OUVEXELX TN OUYKpivel pe Tn Sk Tou SlevBuvon Siktuou. Av eival iSleg TOTe oupmepalvel
OTL O UTIOAOYLOTAG Tpooplopol Ppioketal oto (6o &iktuo. 2tn ouvéxela KoAel Tto
TPWTOKoAAO ARP yla va pdBel tn duoikn StevBuvon mou avtiotolyel otn &tevBuvon IP
POOPLOMOU, eVOUAOKWVEL TO TIAKETO O £va MAOLOLO KAl TO OTEAVEL OTOV TPOOPLOUO TOU.
TNV MePUMTWON AUTA Ol UTIOAOYLOTEC TPOEAEUONG Kal TipoopLlopol Bpiokovtal oto iSlo
6iktuo, ©6ev pecolaPel OSpopoloyntric kat n  Swadlkacia xopaktnpiletal Apeon
SpopoAoynon

Eav kata tnv £€étaon tng StevBuvonc IP mpooplopol SLamiotwosl OTL 0 UTIOAOYLOTAG
TpooplopoU Bpioketal o SLOPOPETIKO SIKTUO TOTE avalntd aTov Tivaka §popoAdynong Lo
Kataywplon n omola va avadépetal eite otn SlevBuvon eite otn SevBuvon Siktuou
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npooplopoU. Exel evromilel Ttov avtiotowo Spopodoyntr, KaAel to mpwtdkoAAo ARP yla va
HAaBeL tn duaoikn ltelBuvon mou avtiotolyel otov dpoporoyntr], EVOUAAKWVEL TO TTAKETO OF
£va Aaiolo pe mpooplopd tn duactkn SlevBuvon Tou SpopoAoynTr Kol TOU TO CTEAVEL yLa va
ouvexioel TNV poomaBela MapAdoong TOU TAKETOU TIPOG TOV TEALKO TOU IPoopLopo. Otav ot
UTTOAOYLOTEG TIPOEAELONC Kol Tipooplopol dev Bpiokovtal oto (Slo Siktuo kol pecolaBouv
OVAUESA TOUG £vag N TiepLocotepol SpOopoAoyNTEG TOTE n Stadkaoia xopaktnpiletal
£€upeon dpopoAdynon

JuvnBwg umapyel €vac mposrAeyprévog Spopoloynthg (default router, default gateway)
wote £av dev TalpLlAleL KATIOLA Ao OAEG TIC AAAEG KATAXWPLOELC TOU Ttivaka SpooAdynong
pe to Siktuo ) tn dievBuvon IP mpooplopou va mapadidetal To MAKETO yla Sleknepaiwaon os
oUTOV.

Eav n 8levBuvon mpooplopol dev avhkel oto (610 SikTuo pe Tov amootoAéa, Sev UTIAPYEL
KaTaxwplon yL autnv kot to Siktud tng otov mivaka dpopoldynong kol v €xel oploTel
nipoemiheyuévog Spopoloyntng tote to Siktuo aduvatel va mpoxwproest tn Stadikacio
SdpopoAoynong kal mAnpodopei tov amootoAéa, KAvovtag Xprion Ttou pwtokdAAou ICMP,
OTL 0 TPOOPLOUOC Sev elval mpooBActLuoc.

To mapakdtw Sdypappa pong oto oxfpa 3.6.1.a epdavilel mapaoctotikd tn Sltadikacio tng
SpopoAdynong, Apeone i ERHEDNG.

E®APMOTH rj
A®I=H NAKETOY.
ENAPZH EN©YAAKQIHE

YMNOAOTIEMOZ
AIKTYOY NPOOPIZMOY
DST_NET = DST_IP AND NETMASK
LOCAL_NET = LOCAL_IP AND NETMASK

BPEZ TH ®YZIKH A/NZH
ME ARP i ND
NOY ANTIZTOIXElI ZTHN
A/NZH NPOOPIZMOY DST_IP

AMEZH APOMOAOIHZH

DST_NET fj DST_HO!
YNAPXEI ZTON NMINAKA
APOMOAOIHEHZ?

BPEZ TH @YZIKH A/NZH
ME ARP rj{ ND
TOY APOMOAOTHTH NMOY EMIAEXOHKE
AMNO TON MNINAKA APOMOAOTHIHZ

NAI EMMEZH APOMOAOIHzZH

Yy

YMAPXEI
NPOENIAETMENOE

APOMOAOIHTHE ZTON
NINAKA APOMOAOIHEIHE?

Y

ENSYAAKQEIE TO NAKETO ZTH
GYZIKH A/NZH NPOOPIZMOY.
ITEINE TO ZTHN KATAAAHAH
AIKTYAKH AIAZYNAEZH (iface)

KAHZH TOY ICMP
MHNYMA ZOAAMATOZ
DESTINATION UNREACHABLE

IxAua 3.6.1.a: Atadikacia §popoAdynong outoSUVAOU TTAKETOU
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3.6.2 Nivakag 6popoAdynong

Kevtpko polo otn Sladikacia tng dpopoAoynong mailel o mivakag SpopoAoynong. Eival n
Kapdld Tou aAyoplBuou OSpopoAoynong. Bploketal otn pvAUn Tou UTMoAoylot A
Spopoloyntn Kot o€ KABe ypapprn tou mepthapBavel anapaitnta:

e ula SevBuvon SktUOU TPOOPLOMOU I UTOAOYLOTH TipoopLlopol (omaviotepa)
ouvodeuopevn amnod tn paoka Siktuou. Eival to KAeLWSL avalntnong otov mivaka,

e Tn 61eVBuUvVoN TOU ENOMEVOU Spopooynth (emopevo GApa - next hop) mpog autov
TOV IPOOPLOUO Kal

e 1N dwktvakn dienadn (interface) péow tng omolag eival MPooPACIUOG O EMOUEVOCG
SdpopoloynTig.

JuvnBwg mephapPavel kal GAAeg TAnpodopleg OMwG TNV TN UETPNONG (metric) yia to
BaBuod mpoTipnong Tou cUYKEKPLUEVOU dpopoloynTh).

O mivakag SpopoAoynaong apxXLKOTOLE(TAL KATA TNV EKKivNon Tou urtoAoylotr 1 §popoloyntn
and pubuioelg mou elval anobnkeupéveg os apyeia pubuicswv. ITn CUVEXELQ UMOPEL va
TAPAPEVEL OTATIKOG N va petaBalhetol Slapkwe epdoov €xel pubuLoTel va evnpepwveTaL
SUVOULKA Ao ta MPWTOKOANa SpopoAdynong.

Mivakoag popohdynong (to Baotkd pépog) os umoloyLoth pe windows7

C:\Windows\System32\drivers\etc>route -4 print

IPv4 I{voxag dLadpoudv

Evepyéc dLadpopéc:

ALeGOuvon dLKkTUOU Mé&oka O LKTUOU [IUAD AlooUvdeon MéTpo
0.0.0.0 0.0.0.0 192.168.1.1 192.168.1.11 30
127.0.0.0 255.0.0.0 Me oUvdeon 127.0.0.1 306
127.0.0.1 255.255.255.255 Me oUvdeon 127.0.0.1 306
127.255.255.255 255.255.255.255 Me oUvdeon 127.0.0.1 306
192.168.1.0 255.255.255.0 Me oUvdeon 192.168.1.11 286
192.168.1.11 255.255.255.255 Me oUvdeon 192.168.1.11 286
192.168.1.255 255.255.255.255 Me oUvdeon 192.168.1.11 286
224.0.0.0 240.0.0.0 Me oUvdeon 127.0.0.1 306
224.0.0.0 240.0.0.0 Me oUvdeon 192.168.1.11 286
255.255.255.255 255.255.255.255 Me oUvdeon 127.0.0.1 306
255.255.255.255 255.255.255.255 Me oUvdeon 192.168.1.11 286

Mivakag 3.6.2.a: MNivakag dpopoloynong IPv4 og umtoloylotr pe A.2 Windows
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MNna nopadelypa, pe Baon tov mopamdvw mivaka, av n SlevBuvon mpooplopol eivat
192.168.1.65 tote:

dTdyvetal autoduvapo makéto IP ye tevBuvon mpoéheuong tnv 192.168.1.11 kot
S1evBuvon nmpooplopol tnv 192.168.1.65

n 6tevBuvon 192.168.1.65 pe pdoka 255.255.255.0 avrketl oto Siktuo 192.168.1.0
yta to Siktuo 192.168.1.0 n mMEUMTN ypaupn tou mivaka deixvel atn othAn “MoAn”
ot Sev anatteital xprion dpopoloyntny, eivatl “Me cuvdeon”

To Tokéto Ba mpowbnBel ywa dueon SpopoAoynon oamd tn Awacuvdeon pe
SlevBuvon 1P 192.168.1.11

Oa kAnBel To mpwtokoAo ARP va mAnpodoprosl yla tn ¢uaoikr dievBuvon tou
urtohoyloth pe IP 192.168.1.65

Oa ¢tiaytel éva mAaiolo pe SlevBuvon mpoéAleuong tn duokn SlevBuven TG
Slaolvdeong 192.168.1.11 kat SdievBuvon mpooplopol tn duoikn SlevBuvon Tou
192.168.1.65

To mhaiclo otéAvetal oto tomiko Siktuo

Y& AN mepintwon, £0tw OtL n StevBuvaon mpooplopol eival 147.102.222.211, tote:

dtdyvetal autoduvapo makéto IP pe StevBuvon mpoéhevong tnv 192.168.1.11 kot
SlevBuvon npooplopol tny 147.102.222.211

n &tevBuvon 147.102.222.211 pe pdaoka 255.255.255.0 Sivel SievBuvon Siktuou
147.102.222.0 # 192.168.1.0 6nAadn StadpopeTikd SIKTUO ammod TO TOTUKO.

yla to Siktuo 147.102.222.0 Sgv uTtdpyeL kataxwplon otov mivaka §poloAdynong
UTIAPXEL OpwC TtposTttAeyuévn “MUANR” (0.0.0.0) kot eivat n 192.168.1.1 n omoia
Bploketal oto 1610 Siktuo

Oa kAnBei to mMpwtokoAo ARP va mAnpodopnostl yia th ¢uacikr StetBuveon tng
TPOETUAEYUEVNG TTUANG e IP 192.168.1.1

Oa ¢riaxtel €va mAaiolo pe SlevBuvon mpoéleuong tn duoikn SlevBuvon TG
Slaolvdeong 192.168.1.11 kat SdievBuvon mpooplopol tn duoikn StevBuvon Tou
192.168.1.1

To mAaioLo OTEAVETAL OTO TOTUKO SIKTUO

AopBavovtag unodn tov mivaka ARP tng evotntag 3.3 kat Ot n diktuakn dlacuvdeon
192.168.11 €xet duowkn SlevBuvon tnv 94-0c-6d-e3-94-1f (6ev daivetal otov mivako ARP
eneldn adopa tnv idta, n ARP cache mepléxel T1¢ ¢uolkég SleuBuvoel Twv AAwWV
ouvbéoswv) n Sladkaocia tng evBUAAKwONG Yyl TIC SUO TEPUTTWOELS SpOopoAdYNnong
dalVETOL GUYKEVTPWTLKA OTOV MOPOKATW Ttivaka 3.6.2.B:

AIEYOYNZEIZ
NPoopLONOG EvBuAdakwon ot ... MpoéAeuong Mpoopiopuou
AutodUvauo
192.168.1.65 /24 , 192.168.1.11 192.168.1.65
naketo IP
192.168.1.0
NAaiolo Ethernet 94-0c-6d-e3-94-1f 00-04-00-ed-f9-68
Autoduvaoypo
, W 192.168.1.11 147.102.222.211
147.102.222.211 /24 naketo IP
147.102.222.0 ] 74-ea-3a-cd-06-40
NAaiolo Ethernet 94-0c-6d-e3-94-1

(192.168.1.1)

Mivakag 3.6.2.: Makéta kot mAaiola Katd tn SpopoAoynaon, cUUwva e To tapadelyua
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H Siatagn Tou Siktuou daivetal 6To MOPAKATW SLAypAUUA TNG ELKOVAG 3.6.2.0.

192.168.1.11
(94-O0c-6d-3-94-11)

—l — 147.102.222.211 =

- (77-77-27-72-72-27)

/

192.168.1.110

(00-19-d1-60-ch-f8) SWITCH ROUTER
XOPIZ IP pL;hC =
192.168.1.1

(74-6a-3a-cd-06-40)
192.168.1.65
(00-04-00-ed-f3-68)

]

>

Elkova 3.6.2.0: Atdtagn Tou SIKTUOU TOU mopadelypatog

Mivakag §popoAdynong o uttohoyloth pe linux

george@perseus:~$ route -n

Kernel 1P routing table

Destination Gateway Genmask Flags Metric Ref Use Iface
0.0.0.0 10.146.0.1 0.0.0.0 UG 0 0 0 ethO
10.146.0.0 0.0.0.0 255.255.255.0 U 0 0 0 ethO
10.210.0.0 10.210.5.1 255.255.0.0 UG 0 0 0 ethl
10.210.5.0 0.0.0.0 255.255.255.0 U 0 0 0 ethl
169.254.0.0 0.0.0.0 255.255.0.0 u 1000 O 0 ethO

Mivakog 3.6.2.y: Mivakag dpopoioynoncg IPv4 og urtohoytotr) pe A.Z. linux

O OUYKEKPLUEVOC TtivaKaG SPOUOAOYNONG QVNKEL 0 uToAoylotr) e Suo KAPTEG SIKTUOU
(eth0, ethl) o omoiog elvatl Siaocuvdebepévog pe duo Sladopetikd bSiktua, HE TO
10.146.0.0/24 «ou pe to 10.210.5.0/24 (umodiktuo Siktvou kKAdong A). Itov mivaka
SpopoAoynong urtdpyouv dvo Spopoloynteg, o 10.210.5.1 tpog to Siktuo 10.210.0.0/16 ko
0 10.146.0.1 (mpoemireypévog - 0.0.0.0) mpog 6Aa ta dAAa Siktua.

Ta Siktua 10.146.0.0/24 kat 10.210.5.0/24 sival dueoa npooBaoctpa (Gateway 0.0.0.0) and
TIC avtioTolyeg kapteg Siktuou ethO kat ethl.
3.7 NpwtokoAAa ApopoAdynong

Ao T péxpL Twpa meplypadn tne Spopoidynong ota TCP/IP Siktua, BAémoupe ot éva IP
autoduvapo makéto mou Tafldelel oto Aladiktuo, UMopel va TMeEPAcel amd TOAAOUC
Spopoloyntég kat Siktua pEXPL va GTACEL OTOV TPOOPLOUO TOU. TO LOVOTIATL ToU akoAouBetl
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dev kaBopiletal amd pio kevipkn apyrn, aAld eival amotédeopua Twv odnyuwv mou maipvel
anmd TOUuG TivaKeg OpopoAoynong mou ouvavida oto TafidL tou. Kabe Spopoloyntrg
KaBopilel povo tov enMOUeVO OTOOUO TOU aAUTOSUVOHOU TIOKETOU Kal Boaoctletal og autov,
TIPOKELUEVOU TO AUTOSUVOO TTOKETO va 0dnynOel oTov MPOooPLoPO TOoU. I UIKpA SikTtua ot
Tivakeg Spopoloynong yepilouv xelpokivnta amo tov SLaXELPLOTr) Tou SIKTUOU, EVW OF
HUEYQAUTEPQ, TO EPYO QUTO EXEL AUTOUATOTOLNOEL KAl TIPAYUATOTIOLEITAL OTTO TO TPWTOKOAAO
SpopoAdynong, To onolo HETAPEPEL KAL KATAVEUEL TNV ATMOLTOUHEVN TTAnpodopia og OAo TO
diktuo.

Ta mpwtokoAAa dpopoAdynong (routing protocols) elval Texvikég moU XpnoLomoLouvToL
Qo TOUC SPOPOAOYNTEG, YLa VA ETILKOLVWVAOOUV 0 £VaG UE TOV GAAOV KOl VO EVNLEPWVOVTAL
yla TIC aAAQYEG TIOU ONUELWVOVTOL OTIG OLabPOPEC Kal OTov TPOTMO TPOCEYYLoONG TwV
Slapopwv Siktuwv. Ta TMpwTOKoAAa SpopoAOYyNoNG TOU XPNOLUOTOOUVTIAL Ylo TOoV
kaBoplopd twv Sadpopwv, dnAadn ylwo TN CUUMANPWON TWV TILVAKWY SpouoAdynong,
ToLkiAouv kot e€aptwvtal anod tn S6unon Twv SIKTUWV KAl TH OXECN TIOU €X0UV UETAEY TOUG
ta ipo¢ StacVvdeon Siktua. EMopévwe, ta mpwtokoAla SpopoAdynong eivat urtevBbuva yia:

e TNV erthoyr Tou KOAUTEPOU SPOLOU TIPOG OTIOLOSHTIOTE SIKTUO/UTIOSIKTUO TIPOOPLOUOU
e TNV KATAAANAN eVNUEPWON TWV TILVAKWV SpOOAOYNoNg
e TNV avtailayn mAnpodoplwv SpooAdyncng LETatL Twv SpopoAoynTwy evog SIKTUOU.

H emkowwvia evog Siktuou pe GAAa SikTua YIVETOL PECW CUYKEKPLUEVWY Spopoloyntwv
mou ovoualovtal e§wtepkol SpopoloyntéG Kol Xelpilovtol OAn TNV elogpXOUEVN Kol
e€epyopevn kivnon tou Siktuou. Me autdv Tov TPOTO, N ECWTEPLKN Sour Tou SIKTUOU Kot
Twv untodiIktuwv tou Sev eival opatn amd Ta umoAouna Siktua mou eivol cuvdebepéva pe
ouTo. Ta Siktua, n eowteptky Sopun Twv omoiwv dev eival opatr amoé Tov UTIOAOLTO KOO0,
ovouadovtal autovopa cuotipata (AS - Autonomous Systems).

AS 100 AS 200

Ixnua 3.7.0: Autovoua ZuoThpata

OL péBobolL Spopordynong Siakpivovtal oe otatikr (static) kat Sduvapkny (dynamic)
SdpopoAoynon.

Itatik) SpopoAoynon. Ou Sladpopég mou pabaivel €vag dpopoloyntric otatikd, eival
otaBepsc SLadpopEC TTou UmopoUV £iTe va 0pLOTOUV AUECA OO TOV SLAXELPLOTH SIKTUOU,
elte va sloayxBolv autopata and tov iblo tov dpopoloyntr). O Spopoloyntic eAEYXEL TIC
evepyeg Slemadég Siktuou mou Slabetel, kabopilel ta Siktua mou avtiotololv o KAOe
Slemadn Kal €loAyeL TN OXETIK MAnpodopia otov mivaka SpopoAdynong. Katd tn otatikn
SdpopoAloynon:

¢ O mivakag SpopoAoynaong SnuLoupyeital Xelpokivnta amo Tov SLaXELpLoTr) Tou SIKTUoU Kal
amoBbnkeveTal

* O SLOXELPLOTAG EVNLEPWVEL TOV TTivaka SpopoAdynong kaBe ¢popd mou evepyomoleital pLa
véa olvdean

e OL Spoporoyntéc dev avtalhacoouv Anpodopia
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eTa Tteppatikd ouviBwg E€pouv tnv IP &levBuvon evog mpoemheyuévou (default)
Spopoioynti

e JTQ TEPUOATLKA YiveTal va dnuioupynbolv Suvaplkd oL mivakeg SpopoAdynong HEow Tou
npwtokoAAou ICMP (Internet Control Message Protocol)

MELOVEKTN AT OTATLKAC SpOooAdYynoNngG:

ella KkABe mpooplopd Onuloupyeital plo eyypadr otov Tivaka SpopoAdynong Ttou
TEPUATIKOU
e AKOUN KoL av Suo TeEpUATIKA Bpiokovtal oto i8lo biktuo, dev eival Suvatov va yivel pa
uovo gyypadn otov mivaka dpopoAdynong
e OL tivaKeg mou Snuioupyouvtal eival peyaiotl
- Aokomn KatavaAwaon Uvnung
- Av&non tou xpovou avalntnong pog dtevBbuvong péca oTov Tivaka
® H yelpokivnTn evnuépwaon Tiivaka otoug SPOLLOAOYNTEG TTAPAEVEL.

Avvopiky 8popodoynon. Ita peyoAltepa Siktua n ototikn SpopoAdynon eival opketd
olVBeTn Kol xpovoPBopa epyaocia. MNa to Adyo auto, ota PeydAa Siktua XpnoLuormnoleital n
Suvapikn péBodog Spopoldynong. Me tn Suvapikn péBodo dpopoAoynong, oL SLadpoeg
dnuloupyolvtal avtdpata Ue Tt xprnon Slddopwv TEXVIKWY OL Omoieg UAoToLoUVTOL HE
npwtokoAAa Spopoloynong. Me tn xpron Suvaplkwv TPWToKOAAwWY, oL SpopoAoyntég
UMopoUV VO EVNLEPWVOVTAL QUTOMOTA Yia aAlayEG oto Siktuo, avialldooovtag Sedopéva
LE YeLTovikoU g Spopoloynte. Katd tn duvauikn SpopoAdynon yivetadl:

e Avtalhayn mAnpodoplwv HeTafl YELTOVIKWY SPOUOAOYNTWY, OXETIKWY UE TLG TOTIOAOYLES
Twv Skt WV ota omola oL SpopoAoyntég cuvdEovTal.
e Aladopornoinon wg mpog thv mAnpodopia mou eyypadeTal oTouG Tivakeg SpopoAdynong
e Xpnowomnoinon evog alyopibuou Spopoidynong, o omolog :
- Xpnouormolel mpwtokoA a avtaAlayng mAnpodopiag SpopoAdynong:
o [l ecwteplkn dpopoAdynon (Léoa ota opla evoG AUTOVOUOU ZUCTHUOTOG)
e [lo eéwrteptkn dpopoAoynon (Letafl AUTOVOUWY ZUCTNUATWY)
- Evnuepwvel toug mivakeg pe Bdon tnv mAnpodopia mou AauPBdvel amo Tivakeg
VELTOVIKWV §popodoyntwv
- KoaBopileL tnv «moAwtik» §poporoynong (emhéyel Tnv kahUtepn Sltadpoun mpog Tov
TIPOOPLOUO)

Ynapyxouv Suo Baoikd idn mpwtokoAAwv duvaplkig §popoAdynonc:

e Ta Eocwtepka MpwtokoAAa MUAng (IGP - Interior Gateway Protocols), ta omoia
XPNOLUOTOLoUVTAL Yl TV EMIKOWVWVIA Twv Spopoloyntwy Kal thv avtoAlayrn twv
TUWVAKWVY §popoAdynonG TOUG O€ €va AUTOVOUO CUOTNHA. TUTIKA TIPWTOKOANA AUTAC TNG
katnyoplag elvat to MpwtokoAo MAnpodopiag ApopoAoynong (RIP — Routing
Information Protocol) kot to MNpwtokoAlo BpaxUtepou Movonatiol (OSPF — Open
Shortest Path First).

e Ta Efwtepikd MpwtokoAAa MUANng (EGP - Exterior Gateway Protocols) ta omoia
XPNOLLOTIOLoUVTAL Ylol TV EMIKOWVWVIO Twv Spopoloyntwy Kal thy avtoAlayn twv
TIWVAKWY SpOHOAOYNOoNG Toug UETalU SLadOPETIKWY QUTOVOUWY CUCTNUATWY. TUTIKO
TMPWTOKOAAO QUTNC TNG Katnyoplag elval to BGP (Border Gateway Protocol).

OL oAyoplBuoL ota egowteplkd TPWTOKoAA TUANG (IGP) Suvapkng &popoldynong
Slakpivovtal og U0 Katnyopleg:

e AAyopiOuol Aravuopatog Andoctaong (Distance Vector Algorithms), otoug omoiouc ot
Tilvakeg SpopoAoynong amoteAoUvIal amo Hla OElpd amd Tpooplopoug (vectors) kat
KOOTN ylo TI{ amootdoelg (distances) mou Slaviovtal HEXPL TNV TPOCEYYLON TOU
nipoopLopol (m.x. RIP, IGRP).
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e AAyopiOuol Katdotaong Z0vdeong (Link State Algorithms) (r.x. OSPF).

IGP vs. EGP Routing Protocols

Exterior Gateway
Protocol:
- BGP J

Autonomous Autonomous
System 100 Interior Gateway System 200

Protocols:
= RIP
« |IGRP
« EIGRP
= OSPF
« |S-IS

Ixnuo 3.7.B: Xprion mpwtokoAwv IGP kat EGP

(Mnyn:http.//mars.tekkom.dk/mediawiki/index.ohp/CCNA Explorer 2 Introduction to Dynamic Routing Protoc
ols)

Baowkn Asttoupyia Twv MPpWTOKOA WY SpopoAoynong, Olwe Mposimape, elvat n eVPeoN Kal n
Aoy Tou KaAutepou SpOpOoU yla Ta SiKTua TPOOPLOUOU HE TN XPHON KATAAAnAwv
aAyopiBuwv Spopoioynaoncg (routing algorithms). O aAyoplBuog SpopoAoynong dnuloupyet
gvav apldBuo, tov omoio ovopdloupe METPLKO (metric) kdotoug, ylo kaBe Sadpour oto
Siktuo. H Sladpopn HE TO ULKPOTEPO KOOTOG yla ToV (610 MPOoopLoUo Kataxwpeital TEAKA
otov Tivaka O&popoAoynonc. Avaloyo UE TNV UAOTOINGCN, WC KOOTOC WIMOpPEl va
xpnotuorotnBei o aplOude twv dpopoioyntwv (hop count) ou mepva To pHAVUPA PLEXPL VO
$TACEL OTOV TPOOPLOPO Tou, To VPO {wvng TNG ypauung (bandwidth), n kaBuotépnon
(delay), to doprtio tng ypauung (load) kat pio oelpd GAAWV MAPAPETPWY 1 Evag cuvEUACUOG
oo aUTEC.
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Epwtnosls - Aoknoeig Kepaiaiov

1.

ATO TIG mapaKAtw SleuBuvoelg IP onUelwOoTE TOLEG lval owoTEG (2QITH) Kol TIoLeg
AaBog (AABOZ). MNa TIg oWOoTEG, SwaoTe TNV KAAoh (Td€n) otnv omola avnkouv Kot Thv
npokaBoplopévn paoka tng kAaong, ywa &g tic AdBog, attohoyrjote ylati ivot
AaBoc.

a |155.54.12.17
B [10.146.0.1

v |192.268.1.1

5 [122.122.11.53

3 192.168.12.7.1
ot |223.54.136.133

Mo tov untoAoylotr e StevBuvon IP 192.168.1.18 va dSwoete:

1) Tnv kAdon-td€n Siktvou oTNV omoio AVAKEL

2) Tnv npokaBoplopévn paoko Siktuou

3) Tn 8telBuvon Siktvou (network address) kat tn StevBuvon ekmounng (broadcast
address)

4) Tnv neploxn SteuBuvoewv (amo - €wc) oL omoiec avrikouv oto i6lo Siktuo pe tov
OUYKEKPLUEVO UTIOAOYLOTH] KOL TOV OUVOALKO OplBUd UTOAOYLOTWY TOU
OUYKEKPLUEVOU SLKTUOU

lNa tov untohoylotr pe StevBuvon IP 172.16.1.18 va Swoete:

1) Tnv kAdon-taén Siktou otnv omola avhKeL

2) Tnv npokaBoplopévn paoko SIkTuou

3) Tn &tevBuvon Siktuou (network address) kat tn StevBuvon ekmoumnng (broadcast
address)

4) Tnv meploxn dteuBuvoswv (amod - £wg) oL omoleg avikouv oTo 6Lo biktuo Ue Tov
OUYKEKPLUEVO UTIOAOYLOTH] KOL TOV OUVOAIKO aplBud  UTOAOYLOTWY TOU
OUYKEKPLUEVOU SIKTUOU

Yrniohoyiote moéooug urtoAoyLoTég pmopei va €xel To Siktuo 192.168.64.0/16 (udoka

Sktvou 255.255.0.0)

Ot untohoyLoteg pe SteuBivoelg IP 192.168.31.12/22 kot 192.168.47.13/22 (n pdoka

Siktuou /22 eival 255.255.252.0) avrikouv oto i81o 8iktuo;

Aivetor n  8ievBuvon Siktbou 192.168.5.0/24 6nAadfy pe pdoka  Siktuou

255.255.255.0

1) Na xwplotei to diktuo ot tpia (3) TouAdylotov unodiktua kat vo 50000V

2) olmeploxeg SleuBuvoewv KabBwg Kat

3) o1 8leuBbuvoelg UTTOSIKTUOU Kal EKTIOUTNG yia Ta Suo pwTta uTtodiktua.

4) Noooug uTtoAoyLoTEG Uopel va £xeL To KABe umoSikTuo;

Motol umoloylotég (SieuBuvoelg IP) avAkouv oto (6lo OSiktuo pe  Tov

192.168.31.12/22 (n pdoka Siktvou /22 ival 255.255.252.0);

Nooa Pnoia (bit) mpénel va Swooue 0TOUG AOOUC TNC LAOKAG YLa VO XWPLOTEL Eva

Siktuo omolacdnmote kKAdong (A, B, C) os touAdylotov £€L (6) untobiktua;

‘Eva autodUvopo makeéto IP ouvoAkoU unkoug 2600 bytes (uali pe tv

emkepaAida) kat pe Tiu oto nedio avayvwpiong 0x012d8 mpokettal va SLEABeL

and Siktuo Ethernet pe MTU = 1500 bytes, dnAadn to mAaiold Tou pmopel va
petadEpel To MoAU 1500 bytes. To maketo IP €xel To DF=0. Na attioloyroete ylati

Ba StoomaoTel To apyIKO TTAKETO Kol va UTIoAoyloeTe og mooa TURata Oa xwpLoTel.

AKOAoUBWG Vo GUUMANPWOETE TOV TAPOKATW TIiVaKA:
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lo Tunua 20

Mnkog emikedpaiidag (Aé€slc twv
32bit)

JUVOALKO HAKOG
(bytes)

Mrkoc 6edouévwy

Avayvwplon

DF (onuaia)

MF (onuaia)

IXET. BEon TUAMATOG
(oktadeg byte)

10.

Ano tn Sldomaon evog makétou IP mpoékule o mivakag PE Ta oTOXElD Twv
TUNUATWY, OUWC AEUMOUV HEPIKA. JUUTANPWOTE Ta OTOLXEld TOU Asimouv Kot
QITAVTAOTE 0TO £pWTNUO “ToLo ATAV TO GUVOALKO PAKOC TOU ap)XLKoU TTOKETOU;”

lo Tunua 20

Mnkog emikedpaiidag (Aé€sic Twv 5
32bit)

JUVOALKO PAKOG 844 100
(bytes)

Mrnkoc¢ 6edouévwy

Avayvwplon 0x34b6

DF (onuaia) 0

MF (onuaio)

YXET. B€on TUAUATOG 206
(oktadeg byte)

11.

12.

13.

14.

15.

16.'

Adou 1o nedio MF eivat 0 kal og £va auToSUVOLO TTAKETO ToU &€ Sloomaotnke aANG
Kol oTo TeAeutalo TUAMO €VOC OLOCTIAOUEVOU TIAKETOU, TWG MTTOPOUME va
KOTOAABOULE av POKELTOL YL TNV MPWTN TEpimTwon f th Sevtepn;

Molo €ival To PEYLOTO UNKOC TOU autoduvauou makétou IPv4; (umtodelén: peletnote
ta nedia tng emkedpaAidag)

Ou emikepoAideg Suo TUNUATWY TOU (Slou apxlkol TEHAXIOHEVOU TAKETOU IPv4
£xouv 1o (610 @Bpoloua eAéyyxou;

Eva autodUvapo makéto IPv4 Siépxetol amd £vav Spopoloyntr. Exel to (6o
aBpolopa eAéyyou emnikedpalibog dtav devyel pe auto mou eixe otav ApOs;

Mati n oxetkn 6éon tunuoatog (to offset) oe éva moakéto IPv4 mou SlaomAotnke
petpeital o oktadeg byte;(uUmodelen: peletriote ta nedia tng enkedpalidag)

Eva autoduvapo maketo IPv4 SiEpxetal amno évav Spopoloynth. T cuppaivel oto
niedio NG emikeparidag “Xpovog Lwng - TTL”; Tt Ba cupPel eav To akéto, oto nedio
“TTL”, éxeL TNV TN O;
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17.

18.

19.

20.

21

22.

23.

24,

25

26.

27.

28.

29.
30.

31.
32.

33.]

34.
35.
36.
37.
38.
39.
40.

Mota eival n Béon tou mpwtokoAAou ARP (og Tolo enine60)oTo SLOCTPWHATWUEVO
povtélo Siktbwaong (OSI 1 TCP/IP) kal mola Aettoupyia ektelet; Mola eival n puoikn
SlevBuvon otnv onola ansuBbuvetal éva epwtnua ARP;

Mwg oxetilovral ta mpwtokoAAa ARP, RARP kat ol dteuBuvoelg, duoikég (MAC) kat
Aoyikeg (IPv4);

TL KAvel To TMPWTOKOAAO ARP, Tiplv mpoxwpnoeL otnv UTIOBOAN €VOG €PpWTHUATOC
ARP;

Y& mowo emninedo tou povtédou TCP/IP Asttoupyoulv to mpwtokoAa BOOTP kot
DHCP; Awote duo Baowka mAeovektrpata tou DHCP ta omoia teAikd cuvéBaAlav
oTNV EMLKPATNON TNG XPoNG Tou.

Evag meAddatng DHCP, pe Suvapikrn puBuLon, TL TPEMEL va KAVEL TipLV AREEL n HioBwaon
¢ &tevBuvong Tou;

MNwg pmopolv va gtunnpetnBolv nehdte¢ DHCP amnd Slakouiotég DHCP ol omoiot
Bpiokovtal oe Stadopetikd duotkd Siktua;

BdaAte og owotr XpoviK oglpd ta unvopota DHCP

1.DHCPACK
2.DHCPDISCOVER
3.DHCPREQUEST

4.DHCPOFFER
MNwg mAnpodopeital évag umoAoylotrg tn dievBuvon IP evog dAAou umoloyLotr tov
ormolo o xpAotng {NTA UE TO OVOUA TOoU;

.Avadépete Suo Baokd TpoPAnuata Tou epdavioTtnkov Katd Tn Xpnon Tou

mpwTtokOAAou IPv4, kupiwg e€attiag tng avénong tou pey£Boug tou Aladiktuou, Kat
neplypate Eva amo autd. NMwg avILETWNIioTNKE oo to MpwTtokoAlo IP ékboon 6
(IPv6);

Metaypate t tevBuvon IPv6 2001:0db8:0000:0000:0001:0000:0000:0001 pe to
OWOoTO TPOTO cUvVToUNG ypadnc yia SteuBivoelg IPv6.

MeplypaPte TOUG TPELG YEVIKOUG TUTIOU SleuBuvoewv mou opilel to mpwtokoAo
IPv6.

o tov urtohoylotr e puoikr dtevBuvon (MAC) 74-ea-3a-cd-06-40 va ypaete tnv
toritkn 8/von (evéng amokAsloTtikAg dtavopncg (Link Local Unicast)

T elval n 5popoAoyncon Kal TOLEG ETILUEPOUC SpaoTnpLOTNTEG tepAaPAvVEL;

Mowa mpoBAnuata (avodépste TtouAldylotov Tpia) Sev eyyudtal OTL PMopel va
QVTLUETWTTLOEL TO MPWTOKOANO Aladiktuou IP; Molog Ba mpémeL va To AVTLETWTTLOEL;
Mote n SpopoAdyNnon XOPaKTNPL(ETOL ALEOH KAL TTOTE EUEDN;

Yroloylotig pe StevBuvon IPv4 192.168.1.12/24 B€AeL va EMLKOWVWVINOEL UE TOV
uroloyloty pe SievBuvon 192.168.2.124/24. H Spopoldynon Ba sival dueon n
£UUEDN; ALTLOAOYNOTE TNV AMAVTNGK 0OC.

Evag umoAoylotrg B€AeL va oteldel éva autoduvapo maketo IP og évav aAAo tou
omoiou n 8tevBuvon (kat n tevBuvon SIkTUou) Sev £XEL KOTOXWPLOTEL OTOV Ttivaka
Spopohoynong tou. Tt Ba KAvel;

TL elvat o adyoplBuog dpopoAdynong;

Molog 0 pOAOG TV MPWTOKOAAWV §pooAdynong;

Avadépete TIG Katnyopleg, otig omoleg Slakpivovtal Ta MpwTtoKoAAa SpopoAdynong.
MeplypdYte €V CUVTOULA TNV AUEDN KL TNV EUEDTN SpopoAdynon.

Mola epyaocia ektelel évag e€wTeplkog SpOUOAOYNTAG;

Mowa Siktua ovopdalovrtal autovoua cuothuata (AS);

Mota n dtadopd TNG oTATIKAG Ao Tt SuvapLk SpooAdynon;

[ 112 ]



41. Aivetol To apakatw SKTUo pe aplBunuéva ta onpeia Stemadng diktuou. Awote Tn
Soun tou mivaka popoAdynonc (Tic Bacikég oTHAEG amo TIG omolieg anoteAsltal) Kot
CUUITANPWOETE TOV yla Tov SpopoAoyntn A2.

90 0@ 08 @

Aiktvo ¢ (223.1.2) Aiktvo f (223.1.3)
1 ] 1
af
I
TR 3
ﬁ Aiktuo { (223.1.6.2)
Atktoo v (223.1.1) R
1
A2
Aiktoo 6 (223.1.4) Aiktvo € (223.1.5)
1 1

(Mnyn: http://www.2epal-iliou.edu.gr/moodle/pluginfile.php/148/mod _resource/content/1/7.9.pdf)

42. AlveTal To MAPAKATW SikTuo:

S E (2) - Laplop computer

R (1,2) - Router

o

B (1) - Server A (1) - Tower PC

G (1) - Laptop computer

F (1) - Laptop computer

(Mnyn: http://petros-salavasidis.blogspot.qr/2012/11/2012-2013.htm/
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Ot Slemadég kat ol IP SieuBuvoelg twv kOpPwy ivat:

Koppog | Aieragn) IP
A 1 123.431.7
B 1 123.43.1.2
C 1 123.43.1.11
D 1 123.43.1.23
E 2 1234324
F 1 123.43.25
G 1 123.43.2.6

To 6iktuo mou amoteAsital anod toug kopBouc A,B,C kat D, cuvbéstal otnv Stemadn 1
tou Apoporoynt ( R ). To Siktuo mou amoteAsital amd toug KopPoug E, F kal G
ouvbéctal otnv Slemadn 2 tou Apopoloynti (R).

Na ypadouv ot mivakeg Spoporoynong dAwv twv koppwv (A, B, C, D, E, F kat G) kal Tou
Apopohoynt (R).

AoKNnoeLG o€ Epyaotnplako NepitpaAiov

Ol TEPLOCOTEPEG AOKNTELG APOPOUV OE EUPAVLON PUTUICEWY TTOU ONUAIVEL OTL UTTOPOUV VAl
EKTEAEOTOUV €UKOAX O OXOALKO €pyactriplo MANPO@OPLKNG armd amAouc xprotec. Ooeg
artattouv aAdayn puduicewv Uropouv va yivouv Umo Tt oUWV YVWUN KL ENLTHPNON TOU
urteuBUvoU Tou gpyactnpiou UE TPOUTTOTEON TNV EMAVOEOPA TWV OPYIKWV pUuTUicEWY
TIPLV TNV QITOUAKPUVON o0 TO EpYAOThPLO. EMionc, UITopoUV va EKTEAECTOUV O€ UTTOAOYLOTEG
madaotepoug, av gival Stadéatuol, ot omoiot Exouv amooupdsl armo EVePYO EpyacTtnplo
givat ouwc Asitoupyikoi kot €youv Statedsl yioa  uadnuata oxetika pe t0 YAIKO, TH
Juvtnpnon kai ta Aiktua. Stn SeUtepn mepintwaon Umopel va uAomoindei sUkoAa katl n
TeAeutaia aoknon (8) mou apopd oTNV EYKATAOTHON EVOC ULKPOU ToTtikoU SIKTUoU kAdaong C
kot atnv umodiktuwor) tou. Mo BonVeia OYETIKA LE TIC OVAQEPOUEVEC EVTOAEC QVATPEETE
otnv  evowpatwuevn Bondeia Twv EVIOAWY, TwWV XPNOLUOTOLOUUEVWY AELTOUPYIKWV
ouatnuatwy (help, man pages) kat atov ouvnuUUEVO 06NY0.

XpOVOTIPOYPAUUATIOUOG

Qpeg Aoknon - avtikeipevo

1 1, 2 Epdavion/arayr] Siktuakwv pubpicswy

1 3, 4 EAeyxocg emikowwviag (3o OSI), yvnAatnon Sladpopng, ovopota
TLEPLOXWV

2 5, 6, 7 EUpeon ¢uolkwv SleuBivoewv GAAWV UTIOAOYLOTWY Tou SLKTUOU,
gudavion nivako SpopoAoynonc Kal EmavaAnTTikeg avadopeg otic 1 — 4.

2 8 Eykataotacn Kot UTtoSIKTUWoN HLKPOU ToTikoU Siktuou KAdong C.

1. Ztov umoAoyLoTH oV €pYAlEOTE,
i. avayvwplote £Gv UTAPXEL eyKOTeOTNUEVN KdApta O&lktvou Ethernet, eival
ouvdebepévn os hub 1| switch eniong
ji. moia &tevBuvon IP, paoka SIKTUOU Kol TPOETIAEYUEVN TTIUAN EXEL.
(Yrtodeién: EEsTaoTE OMTIKA TO MIOW UEPOG TOU UTTOAOYLOTH Kal Mpoortadnote vo
evromioete pa vrtodoyr tumou RJ-45 (modular jack/plug 8p8c) eite oto miow HEpo¢
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NG UNTPLKNG (evowuatwuévn oto M/B) eite otnv miow oYyn twv umodoxwv
ENEKTAONG (MPOOUETN €K TWV UOTEPWV). Aeite gav umdpyel katdaAAndo kaAwbdio
turtou UTP/FTP e TOUG QVTIOTOLYOUG OKPOSEKTEG TTOU VA KaTaAnyeL o€ hub 1 switch.
EAgyéte av eival oe Asitoupyia.

Eav o untoAoyiotric oag “tpexet” windows exteAéate ipconfig /all

Eav “tpgxet” linux, exteAéate /sbin/ifconfig)

JNUELWOTE TO AMOTEAEGUATAL.

JTOV UTIOAOYLOTH TtoU €pYAlEaTE,

i. aMhagte tn dtevBuvon IP og 192.168.7.12 (n 6,tL dAAo cag {ntnBei)

ii. aA\agte tn paoka diktvou og 255.255.255.192

jii. oAAG€te TNV mMpoemheyuévn UAN og 192.168.1.3

(Epyaoteite avaldoya Le 1o A.5. TOU “TPEXEL” 0 UMOAOYIOTHC OOC, CUUQWVA LE T
TTPONYOUUEVD).

EAéy€te TN oUVEECLUOTNTA TOU UTTOAOYLOTH OTOV OTIOl0 £pYAEDTE LIE TOV SLOKOULOTH
TOU epyaotnplou Kkavovtag xpnon Ttng evioAnc ping. Edocov AopPdvovtot
QITAVTAOELG, N AELTOUPYLKOTNTA Tou SLKTUoU péXPL To enimedo Sdadiktvou (30 OSI)
elvol evtdel.Aokipdote va oteilete 15 mokéta pe T oto medio TTL=128.
MEAETINOTE TOL CUYKEVTPWTLKA OTOTLOTIKA TTOU 0OC ETLOTPEPEL. AOKIUAOTE VA KAVETE
ping og Mpooplopolg £€w amd To S(KTUO TOU OXOAElOU OAG KOl CUYKPIVETE TOUG
XpOvouG. Av autd dev eival edpikto avalntriote Aoyikn e€fynon ylati dev eivat
edIKTO. TUINTAOTE yLOTL elval Kpiolol oL pikpol xpovol ping oe online matyviSia kat
ylatl autd amotelel Pacikd KpLtiplo yla tTnv emdoyn mapoxou (ISP) amd toug
davatikoug gamers.

IxvnAatrote pe tnv traceroute tn Stadpopr mou akoAouBolv Ta MAKETA 0O TIPOC
KATIOLO OUYKEKPLUEVO Tpooplopo. Kataypate tnv. Emavaidpete to (6lo e GAAn
XPOVLKH oTypr (akOpn Kot GAAN HEPA 1 OO TO OTIITL 00.C). TUYKPIVETE TIG SLadPOoUEC.
Aokipdote va Bpeite tn dtevBuvon IPv4 tou www.sch.gr kat tou ftp.ntua.gr. Art' o,TL
daivetal o ftp eival Peudwvupo. Molo gival To MPAYUATIKO OVOUO TOU SLOKOMLOTH
ftp.ntua.gr;

Eudaviote tov mivaka ARP Tou umoloylotry otov omoio epydleote. Ie mola
Tiepintwon pnopetl va gival kevog; Bpeite tn puoikni StevBuvon tou umoloylotr oag
OoAAQ KaL Tou SlakouLoth Tou epyactnpiou. Mmopouv va BpeBouv e tov 810 TpoTo;
Edboov epyaleote o umoloylotr tou omoiou to A.X. umootnpilel IPv6 Bpeite tn
StevBuvon IPv6 mou €xel (ipconfig /all, ifconfig n omotadrimote dAAn evaAdaxtikn
ueBodboc) kai deite moloL AAAOL yELITOVIKOL UTIOAOYLOTEG UTtAPXOUV. To IPv4 auTo To
Kavel To ARP. Ito [IPv6 Aéyetatl “Neighbor Discovery”. Avahoya pe to A.Z. TOU
urnohoyloty oag, Sokipudote 1o netsh (windows) n ip (linux) kaiL oulnthote tTa
anoteAéopata. Edooov o umoloylotng ocog £xel Tomukn SevBuvon leuéng
amokAeLoTIknG Slavoung (Link Local Unicast) emaAnBebote ta tuApata tng (prefix
fe80::/64 kat interface ID EUI-64 oe linux ] tuyaio interface ID oe windows). Eav &gv
EXEL, YPAYTE TNV €0€ig MWG EMPETIE va eival akoAouBwvtag tnv Tumonoincn EUI-64.
(Ynodbeién: Eupavion anoteAeouarwv “Neighbor Discovery” oe linux: ip -6 neigh
show kat og windows: netsh interface ipv6 show neighbors).

Epdaviote tov mivaka SpopoAdynong Tou UTIOAOYLOTH OdG KOL EVIOTIOTE ATO TLG
Kataywploelg Tou mola ival n mpoemAeyEvn TIOAN.

Eav ocag emutpénel o umevBuvog egpyactnpiou, UMO TNV €MOMTElX TOU, N €XETE
npooPacn oe maAO Asttoupylkd e€omAlopd  (4-8 umoloylotég, hub/switch,
amapaitnta kKoaAwdla), ouvBEate éva UIKPO TOTKO Siktuo KAGong C KAvovtag TiG
anapaitnteg ouvdéoelg Kal pubpicslg. EAEyEte tnv emkowwvia MeETAEL TwWV
uTtoAoyloTwy He TV ping. Adol eéaodalioete kot eMIBEPALWOETE TNV EMIKOWVWVIA
OAwv He OAoug, UTOSIKTUWOTE TO ot dUO 1 téooepa umodiktua. Me TIG VEEG
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pubuloelg, emPePfalwote OTL OTA ping OMAVIOUV LOVO UTIOAOYLOTEC Tou (Slou
UTIOSIKTUOU Kal elval adUvatov vo EMLKOWVWVIOOUV HE UTIOAOYLOTEC GAAWV
UTIOSIKTUWV. (YIOSelén: mpOKeLTaL yia TTPAKTLKY £QApPUOYN TG FEWPNTIKNG AOKNONG
6).
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KedpdaAawo 40
ENINEAO METAD®OPAZ

Elcaywyn

Jta mponyoUueva KedpaAala HeEAETHONKav Twe petadEpovtal ta dedopcva anod diemadn os
Slemadn ya va $TAoouv oTo TPOooPLoUO Touc. Emeldn to emninedo Siktvou amod tn ¢uon Tou
elval avaflomnioto, ta mokéta ¢pOAvouv kabBuoTtepnUéVa, EKTOC OELPAG Kal TIOAAEC dOpPEC
kataotpédpovrtal otnv dtadpoun. Emopévwg xpelaletal €vag eVOLAUECO OTPWHA HETAEY TNG
£PapUOYAG KAl TWV KATWIEPWY OTPWHATWY Tou Silktuou Tou va e€aocdalilel €va yeviko
€UKOAO TpOTO peTadopdG Twv OeSOUEVWY OO TOV ATMOCTOAEXN TIPOG TOV TOPQANTITN
KOAUTITOVTAG TIG aVAyKeG alomiotiog, peTtadopds Twv SeS0UEVWY TIOU ATALTOUVTOL.

AwSaktikol Ztoxotl
Me tnv oAokAnpwon tTou 4ou Kepahaiou ol pabntég Ba mpénel va ival og B€on va:

e amaplBuolv TIg StadopEg Twv mpwTokOAAwvY TCP/UDP

e SLOTUTIWVOUV TWG TIPOKUTITEL N aflomiotia tou TCP kot mote amoteAsl tnv
kataAAnAdtepn emthoyn

e dlamotwvouv TNV évapén, Slatrpnon Kal TEPUATIONO pLag ouvéeong TCP

e Tmeplypadouv tn Soun tng unodoxng Teppatiopol (socket) kat va avadEpouv Toug
TPOMouG aflomoinong tTnNg MPOYPAUUATIOTIKA

ASaKTikEG EvotnTteg

4.1 NpwTOKoANO MPOCAVATOALCUEVA 0T cUVEED —XwpPLg oLVEeoN.
4.2 Ynodoyx£g (sockets).
4.3 3uvbéoelg TCP - Evapén/teppatiopdg ovvdeonc.

4.1 NpwtékoAAa npocavatoALlopéva otn oUvdeon —Xwpic ouvdeon

OL SIKTuaKkEG edAPUOYEG TIOU €lval €yKATECTNUEVEC OTOUG KOUBOUG £vog SiktUou, o€
NAEKTPOVIKOUC UTIOAOYLOTEG, ot £EuTveC  GOPNTEC OUOKEUEG K.,  EMLKOLVWVOUV
avtoAAdooovtag pnvopata dedopévwy. To eninedo petadopdg mapExel TIG SLadkaoieg mou
avalappavouv v petadopd LNVUUATWY HE Stadavr) TPOTOo oo TIG SIKTUAKEG EPUAPHUOYES
TIOU TTOPAYOUV T UNVUMATA AUTA.

To eninedo petadopdag eival umevBbuvo yla TNV emkowvwvia twv OSedopévwv Tou
AapBavovtal amnod to eninedo epappoyng HeTalL tou umoAoylotn (kopBou) adetnpiag kat
Tou uTtoAoylotr (kOpBou) mpooplopoUl 1 oAALWG EMKowwvia and-akpo-ce-akpo (end-to-
end), HE R XWPIG eykatdotaon olvéeong. Me GAAa Adyla OTNV MPWTN MEPLMTWON, APXLKA
YIVETAL gykatdotaon cUVOEDONG KOL €va TIPOYPOLUO OTOV UTtOAoYLoTH adeTNPilag cuVOULAEL
LE €va TIapouoLlo TTPOYPAUUO TOU UTTOAOYLOTH TPOOPLOUOU, EVW OTNV SEUTEPN TEPIMTWON
Xwplc va eykataoctabel ouvdeon petall Twv KOUPBwv, TOo TPOYpAUUA OTtnv adeTnpia
petadibel aueoca ta Sedoutva 0To MPOYPUUA TIPOOPLOUOU. 3TNV MEPLTTWAON TIOU APXLKA
yivetal eykatdotaon tng olvdeong oL TAnpodopieg TG £yKATECTNHUEVNG OUVEEONG
anoBnkelovtol oTLg emkedaAlSeC TOU HNVUHATOC Kol oTa UnvOpoTa eAEyyou.

Jta Kotwtepa emineda, Tt TPWTOKOAAQ Snuloupyolv ocuVEECEL OavAUEcH Ot KABe
UTIOAOYLOTH TIOU CUVOEETAL UE TOUG YELTOVIKEC TOU UTIOAOYLOTEG, Kol OXL LOVO avAapeoa
OTOUG TEPUATIKOUG KOUBOUGE, SnAadr oToug UTIOAOYLOTEG adeTnplag KAl TPOoPLoUOU.
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Emopévwe, oL Aettoupyieg mou avaAapPavel to eninedo petadopdg ival N eykataotacn Kot
0 TEPUATIOUOC TWV oUVEECEWV Slapéoou SIKTUOoU EAeyXou TG pong Tng mMAnpodoplag, wote
HLa ypnyopn pnxavn va unv unepdoptwvel plo apyh, kabwg kal n emPefaiwon otL n
mAnpodopia £éhTaoe GTO MPOOPLOUO TNG.

H owkoyévela mpwtokOAAwv TCP/IP §1a0£teL oto eminedo petadopdc to mpwtokoAa TCP kot
UDP mtou uAomotoUv tic Stadilkacieg LeTadpopdg TWV UNVUHATWY SESOUEVWV.

MovTtého Movrtého
0osl TCPAP
e e =p

|[7. E@APMOTHE | Emimedo

| & DO == o s g e s s s e o Eminedo
€ MAPOYZIAZHZ ] ! Epariie
| [5. ZYNOAOY \

—————— - v
]
I| 4. METADOPAS o B \\. Eminedo
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Eninedo = F

3. AIKTYOY 5 Efriredo Emimedo Emimedo
: AlkTiou \ P AlKTUOU Q AiKTiou
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|| 2. ZYNAEZHZ AEAOMENQN Enimedo ETriieoo Emiredo Emitredo
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L

OTmikég iveg,
Aopupopikeg
ouvBeoEIg

framna (i

Ewova 4.1.a: OSI — TCP Alaotpwpdtwon

To mpwtokoAa autda Stayxwpilovtal petaly toug: oto TCP mou eival mpwtdkoAlo
npooavatoAlopévo oe ouvdeon (Connection oriented) kot UDP mou sival mpwtokoAlo
Xwpic ouvdeon (Connectionless).

MPWTOKOAAO MPOCAVATOALOMEVO 0T OUVOECH €lval QUTO TIOU OPXLKA, TPV EEKLVAOEL N
petadoon twv dedopévwy eyKaBLOTA ULla cUVSEDN Ao AKPO O€ AKPO yla va e€acdaAloTel
pLa Stadpoun (vonto kUKAwUa) yla T petddoon Twv makeTwyv. OAa Ta makéta petadidovrat
oTo (610 vonto KUKAwpa. AdoU Eeklvioel n petdadoon efaodalilel otL ta dsdouéva Ba
dtdcouv otov mapaAnmtn xwpic oddApara.

MpwtdkoAAo Xwpic cUvdeon sival autod oto omolo Eekvd N petddoon Twv SeSouEvwy Xwpig
va €xel mponynBel emikowwvia pe tov TopoaAnmin. Ta Sedopéva petadidovtol oe
autoduvapa mnoketa (datagrams) ywpic tnv eykatdaotoon ouUvdeonG MHECW VONTWV
KUKAWUATWY. Ta MpwToKoAAa autd Bewpolvtal avatloniota eneldn dev e€aocdpalilouv oTL
ta dedopéva Ba Gptacouv oTo MPoopLopd Tou .

H mAnpodopia mou petoadépetol and dkpo oe AKPo oTo eminedo petadopdc OpYAVWVETOL
oe akohouBia amod ouadec dedopévwyv mou ovopdlovtal datagrams. KaBe £va datagram
HETpATal ot octets SnAadn oktadeg Yndiwv (byte) kal avtypetwriletal omoAUTwWS
avefaptnta amno to Siktuo.

Octet: To byte mpwrtosudaviotnke ota péca TnG dekaetiag tou '50 amod tnv IBM pe tnv
£€vvola TNG HKPOTEPNG opadag xpnotomoloUevwy Suadikwy Pndiwv mou avtloTtolxel os
SLeVBUVOELG UVAUNG OE £VOV NAEKTPOVIKO UTOAOYLOTI) KoL apXlKd Sev avilotolyouos o 8
Pnoia (bit). Ma to Adyo autd oto TCP/IP xpnolpormnoleital o 0pog mou e€0pLoHOU aVTLOTOLKEL
o€ povada dedopuevwy prkoug 8 bit.
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4.1.1 NpwtokoANo TCP - Aou MAKETOU
MNa va katavonBei n Asttoupyia Tou mpwtokoAAou TCP ag SoU e Eva mapadelypa:

‘Eotw OtL B€Aoupe va amootelloupe éva HAVURO HECW NAEKTPOVLKOU Taxudpopeiou. Apxikd
n ebappoyn XpnNOLLOTOLWVTAC Ta TPWTOKOAAA Tou emunédou epapoynG APAYEL UL OELPA
mAnpodoplwv UTo popdr) SESOUEVWVY LIE TIG EVTOAEG KAl TO TIEPLEXOUEVO TIOU QVTAAAACCOUV
Suo KOpBoL pEow tou Siktuou. MpolmoBeaon elval n aflomiotn petadoon Twv mAnpodoplwv
HEow Tou SikTloU.

H mAnpodopia mapoarapBdavetal oto enimedo petadopdc and to MpwitokoAlo TCP mou
avalappavel va petadépel ta Sedopéva — mAnpodopieg and To Eva Akpo oto AAAO.

Eotw OTL oto mapoamdvw mapadewypa to TCP mopalapfdvel oamd tnv edapuoyn
NAEKTPOVIKOU Tayudpopeiou bebopéva peyeBoug 6000 octets. EAEyxel to O&iktuo Kalt
Slamiotwvel OtL dev pmopel va Slaxelplotel datagram peyalvtepa amd 600 octets. Itnv
MPAYUATIKOTNTA Ta SUo dkpa SnAwvouv To peyalutepo péyebog datagram mou pmopouv va
Sloxelplotouy. MNa va avTLUETWILOTEL N Katdotacn to apylkd datagram Siaomatal os 10
HKpOTEPA Twv 600 octets kal amootéAAovtal avefdptnta amo 1o éva akpo oto GAAo. Ta
HKpOTepa autd datagrams cupdwvnuévou peyéBoug ovopdlovtal TuApata (segments).
Enopévwg oto TMPwtokoAAo TCP n povada 6edopévwv mou Slaxelpiletar (PDU)
avadépetar wg TUApa (Segment). BéBala oto TuApa petofl twv SUo AKpwv Umopel va
Xwpa oAOKANpo Tto datagram, omote Sev Ba xpelaotel va Slacmaotel.

To TCP/IP  elvar Paoclopévo oto  "catenet  model"  (mepypadetar e
Aentopépela oto IEN 48). To poviélo “catenet” Bewpel OTL UTIAPXEL EVOC OPKETA LEYAAOG
aplBuog avetdptntwyv SIKTOWV Tou Slacuvdéovtal pe eEwTePLKEC TIUAEG SpopoAdynong
(Gateways). Ta TuApata dlamepvolv amd MoAAd SladopeTikd Siktua mpv ¢TAcOUV OTO
TIPOOPLOKO TOUG. 2€ TTOAAEG TIEPUTTWOELG TO LOVOTIATL Elval SLOPOPETIKO yLol KAOE TUAUA Kall
n Stadpoun eival adpatn oto xpHotn.

Ewova 4.1.1.a: TCP — UDP Emwkowwvia

Otav ¢ptacouv oto aAAo akpo Ba emavacuvdeBolv yia va SLapopdwoouV To apXLKO URVUpa
Twv 6000 octets. Ouwg ta avefdptnta TUApata eival MOAU mBavov va GTdcouv e
SladopeTikn oelpad, yLa apadelypa To 0y500 Tunua va GTACEL PLV To TPpwTo. Emiong Adyw
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oddaApatog SKTUoOU ot KAMOLo onpeio Tng Stadpoung eival mBavoe KAMOO TUAUA va
Kataotpadel. ITNV MePIMTWON QUTH TO CUYKEKPLUEVO TN TIPETEL va oTOAEL Eava.

ErutAéov éva BEpa mou mpémel va Xelplotel to TCP elval oe mola ouvdeon avrnkel €va
OUYKEKPLUEVO TUAMA. Ta va YIVEL KOTOVONTO QUTO OTO £va AKPO, O £Va NAEKTPOVIKO
uroloyloty (kOpPo) upmopet n da N kot Sadopetiky edappoyn va MAPAYEL TIOAAG
avefdptnTa HNVUOMOTO TIOU TIPEMEL va omOOTAAOUV oTov 8lo | Kal ot SLadopeTIKO
npooplopo. Emiong oto aAMo akpo pmopel va mapalapBdvovral TUAUATA amo oANoUG
S10popeTIKOUC amooToAElg Kat va aneuBuvovtal o€ SLapopeTIKEC SIKTUAKES EDAPUOYEC.

MoAumAe€ia (Multiplexing) elvat n duvatotnta mMoAAEG Slepyaoieg HEoa oTOV (Sl0 TEPUATIKO
KOpBo (host) va xpnotpomoloUv TG UTINpeCieg emikowvwviog tou TCP tautoxpova.

To TCP otnv ¢don Tng emavacuv8eonc Tou apxlkoU UNVUPOTOG TIPETEL va YWWwpPILleL Tola
elval n mpoghevon (source) Tou HNVUATOC KAl TTOLOG O T(POOPLOUOG (destination).

‘EtoL to TCP e€aodalilel tnv A§lomiotia Tng olvVEeoN( LE:

e Tnv Eykataotaon Z0vSeong amnod Ty MPOoEAEUCH GTOV POOPLOUO.
o Tepayilet ta 6edopéva av emiBAAAeTal amno to diktuo.

e EmpePatwvel Tnv mapalaPn Sedopévwv.

e TomoBetel 0TN OELPA TA TUAMATA KATA TNV mapaAafn

‘OAeg autég oL MAnpodopieg mou eival amapaltnteg yia tov €Aeyxo Kol Tnv avacuvBeon tou
apxwol pnvupartog mepléyovral otnv entkedpalida (header) mou dnuloupyeital katd tov
OPXLKO OXNUATLOMO TOU TUNUATOC.

H emikedaliba eival éva cuvolo and octets Sedopévwy TipLV amd To MPAYHATIKA SeSopéva
KoL TTpooTiBEeTaL OTNV apX) TOU TUAUATOG.

EmikepaAida

(Header) Aedopeva ...

Ewkova 4.1.1.8: TuRua TCP

H emukedalida €xeL ehayloto pnkog 20 octets kal péyloto 60 octets pall e TO TPOALPETIKO
niedio options. Ol mAnpodopieg mou elodyet to TCP otnv enikepalida wote va eCaodaliost
v alomiotia tng Letadopdg Tou HNVULATOC ivat:

bit 0 15 3
AplBudc Bupac Mnyng ApiBudg Bupag Mpooplopou
ApiBpde Zeipdg
ApiBpoc Empefaiwong
M Inyai
Em:e\q;:ua;gug Aeopeupévo E;‘éﬂ;ﬁ MéyeBoc MapdBupou
TCP ABpoigpa EAgyyou Aeiktne Emelyovrog
MpoaipeTikd (av uTIAP)E!)
AeGopéva

Ewkova 4.1.1.y: Nebdia tng emkedaAidag evog TCP Tuipatod.
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O ApOpog Oupag NMpoéleuong (source port number) kat AplOudg Oupag Npooplopol
(destination port number). OL apBuoil BUpag xpNOLWEVOUV OTNV TAUTONOINON TWV
Slodpopetikwy cuVORAMWY peTall Twv SUo dkpwv. Eotw o6t duo Sladopetikol
AavBpwmol oTEAVOUV Ao éva UVUpa NAEKTPOVIKOU TaXUSPOUELOL TTPOG €va TpiTo.
To TCP amnobibel tig BUpeg pe apBuolg 100 kot 200 otic Slepyaoieg Twv edapuoywv
NAeKTpoVIKOU Taxudpopeiou Twv AMOCTOAéwvV avtiotolxa kal tn BUpa 25 pe tnv
ebappoyn mou Ba mapadobel To PAVUHA CTOV UTTOAOYLOTH TOU TmapaAnmtn oto dAlo
akpo. Otav petadidetal éva TuAUa otnv enikedpaiida twv SUo TUNUATWY, Ta VOUEPQ
1024 kat 2024 amotehouv TI¢ BUpeg mpoélevonc. BEPala to TCP mpénel va yvwpllel
mola eivatl n BUpa Mpooplopol oTo AANO AKPO, KAl ylot To AOYo auTO MPOCHETEL TOV
aplBuo 25 otnv enikedalida oto avriotowo nedio (tou mpooplopol). Twpa, av Ao To
GAAO dKkpo TpEMeL va oTalel Tiow €va TURpa tote Ta medio BUpa mpogAheuong Kot
TLPOOPLOKOU TPETIEL VA avTLOTpadoUV atny enikedpaiida Tou avtioToLou TUAUATOC.
O AplOpog Zepdag (Sequence Number). O aplBudc autdg xpnolpelel WOTE O
TAPAANTITNG 6TO AAAO AKPO VOl TOTTOOETEL TO TUAMATA OTN OWOTH OEPd KaBwg ocuvBETeL
TO OPXLKO TUAUA, EMELOA N OElpA o €xouv TtapaAndBel unopel va givat dtadopeTikn
amod T oelpd Tou €xouv, anootalel. To TCP aplBuel ta TuApata pe facn ta octets, £tot
av kaBe TuApa anoteAsital ano 600 octets, TOTe 0 aplOUOC Oelpdg otnv eikedalida
TOU TPWTOU TURHatog Ba €xeL tov aplBud 0, otou deltepou 600, otou tpitou 1200
K.O.K.
O Ap1Opdg EmBepaiwong (Acknowledgment). O aplBudc autdc xpnolpomnoleital yla vo
Sloodaliotel OtL KAOe TUN U £XEL GTAOEL 0TOV POOPLoUO Tou. Otav o MapalnmTng oto
GA\o dkpo TopaAdBel To TUAMA oTéAvel éva véo tunuo (ACK- emiBePaiwong) tou
orolou to medio AplBuog emPePaiwong eival ocuumAnpwpévo. Mo mapddelyua,
oTéAvovtag £va TUNUa pe emBeBaiwon tov apBuo 1201, onuaivel otL €gouv Pptaoel
ol ta Oebopéva pEXPL Kol TOo octet pe apBud 1200. Av n emipePaiwon Sev
napaAndBel péoa oe €vo CUYKEKPLUEVO XPOVIKO Sldotnua, amootéAlovial fava Ta
Sedopéva.
To MéyeBog NapaBupo (Window). MNa Adyoucg emitayuvong tng emtkowvwviag to TCP dgv
meplpével tnv mapalaPn tng emPeBaiwong yio va oteilel to emduevo TUApA. Asv
vivetal opwg va anootéAovtal cuvexws dedopéva SLOTL £vag ypryopos amooToA£ag
oTo éva akpo Ba pmopoloe va Eemepdoel TI¢ duvatdtnteg anoppodnong dedopévwy
and éva apyod mopaAnmtn. Etol pe to nmedlo Window kdBe dakpo SnAwvel mooca veéa
Sedopéva umopel va anoppodriosl tonobBetwvtag ¢' autd To nedio tov aplOpd amd
octets mou SlaBétel eAelBepa o evtapleutn ewoodou (buffer). Ouwe To péyebog Tou
TMPOCWPLVOU XWPOU TIOU HEVEL gAEVUBEPOC UELWVETAL OGO O UTOAOYLOTNC AapBavel
Sedopéva avaloya pe TG SuvatotnTeg enetepyaciog Tou mapaAnmen. AV 0 Xwpog oUTOG
VEULOEL TIPETIEL O ATTOOTOALQG VO OTOOTIOEL TNV ATTOCTOAN VEWV Se60Uévwy eneLdn o
autl thv Tepintwon ta Sedopéva Ba  amopplpBolv. Otav o mApPAAATITNG
aneleuBepwosel xwpo SnAwvel pe to medio Window oOtL ival £tolpog va Sextel véa
Sebopéva.
To ABpolopa EAéyxou (Checksum). O aplBudg oto medio avtd g emikedaAidag
tomoBeteital anod tov anooctoAéa adou umoloyicsl to aBpolopa am' OAa Ta octets oe
£va datagram. To TCP oto @AMo Gkpo umtohoyilel Eava To ABpolopa Kol To CUYKPLVEL e
outo mapéhaPe. Av ta dUo amoteAéopata Sev elval (8la, TOTE KATL CUVERN KATA TN
netadopd kot to datagram amoppinteTal.
Ta nedia Inpaieg EAéyxou (Flags) xpnoluslouy yla Tov XELPLOUO TwV CUVOECEWV Kol
ovtiotolyoUv og 9 bit 6mou ta oNUOVTIKOTEPA Ao AUTd givat:

1. URG (Urgent Pointer). To ntiebio URG emutpénel oto éva akpo va mAnpodopnaoet

TO GAAO yla KATL ONUAVIIKO, OMWG VA TIPOXWPNOEL otnv emefepyacia evog
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OUYKEKPLUEVOU octet, tn Slakomn tng €€680u pe TNV MANKTPOAGYNon KATOLoU
xapaktrpa eAéyxou (control character) k.a.

2. ACK (Acknowledgment). To nedio autd SnAwvel OtL 0 KOUPBOG TTou OTEAVEL TO bit
pe T 1 (0n) emBeBatwvel tn AnPn Sedopévwv.

3. PSH (Push). To nebio autd evnUEPWVEL TO TAPOANTITN OTL IPETEL OGO TO SUVATO
ypnyopotepa va mipowBOnoeL ta Sedouéva oto enimedo epapUoync.

4. RST (Reset). To mebio autd kdvel smonpaivel ernavekkivnon /kabaplopd tng
ouvdeong

5. SYN (Synchronize). To mebio autd XpnoLUEUEL Yyl TO OUYXPOVIOUO TNG
EYKATAOTAONG HLOG VEAG oUVEEDNG XpnolpomolwvTtog Ta media AplOpoc Zelpadg
£T0L woTte va Eekvnoel pla ovvdeon

6. FIN (Finalize). To medio auTO evnUEPWVEL OTL O ATIOCTOAEQG EXEL TEAELWOEL TNV
petadopd Sedouévwv.

Avalutikotepn nieplypadn auvtwy Twv nediwv Oa yivel otnv evotnta 4.1.4.

OAokAnpwvovtag, n Sopun Tou MAKETOU Tou MPWTokOAAou TCP mepléxel 6Aeg mAnpodopisg
TIOU QIALTOUVTOL OF L0 ETILKOLVWVIA TIOU TIOPEXEL UTINPEGLEC ue olvdeon Kal adopolv ta
e€ng:
® Tnv Eykatdotoon ouvéeong e cuppwvnuéve tpodlaypad£g emkovwviog LeTaty
Twv SVOo AKpwWvY
® Tnv Aforuotia otnv petadoon twv Sedopévwy. AnwAela Sedopévwy HETA TOV
£€\eyxo oboApdtwy analtet avapetadoon.
® Tov EAeyxo por¢ Sedopévwv SnAadn tov €Aeyxo WOTE va Unv MANUUUPLoEL O
TapaAnmIng pe dedopéva amod To AmocToAEq.
e Tov EAeyxo Zupndopnong dedopévmwv dnAadr tov EAeyxo WOTE va LNV MANUUUpLost
'éva apyo Kavall emikowvwviag pe Sedopéva pe Kivbuvo Katdppeuong.

4.1.2 NpwtokoAAo UDP - Aopr) maKETOU

To mpwtokoAo User Datagram Protocol elval €va OXeTIKA OMAOUOTEPO TIPWTOKOAAO o€
ox£on ue o TCP mou xpnotuormoleital oto emninedo petadopdg.

Ma tnv petadopd twv datagrams dev yivetal eykatdaotacn cuvdeong Hetafl Twv SU0 AKpWVY
Kol 6gev SlOOTIATAL TO MAVULA OE UIKPOTEPO TUAUATA Otav dev umootnpiletal To puéyebog
Tou datagram. KaBe autoSUvapo MaKETO HETOPEPETAL HECW SIKTUWV Ao KOUPo o KOUPo
HEXPL va PTACEL OTO TMPOOPLOUO TOU Xwpig va syyudtal Kavelc otL dev Ba xobel n Ba
kataotpadel. Amo tnv AAAN mMAsUpd OUWG auth N armAdtnta tng Soung tou kat n éNewdn
eAéyxwv mpoaodidel oto UDP 1o mAsovéKTnua TNG avgnong otnv taxltnta petadoong twv
Sedopévwy kat tnv anwAela oe overhead dnAadn tng Helwong xpnotpomnoinong Twv nopwv
Tou SIKTUOU YL un WENLUEG Epyaoisg.

To UDP éxeL péyeBog emikedpalibog povo 8 octets adol oL mAnpodopie¢ amd omou
amnoteAeital n emukepoAida evog datagram sivat:

e O apOpog Oupag NMpoéAeuong kot o aplOpog Oupag NMpooplopou. (Source Port &
Destination Port)

e To uAkog tou datagram (Length). To eAdyloto pnkog ivat 8 octets SnAadr povo n
emkedalida, kal to péyloto peyebog dptavel ta 64534 octets (64Kb) pall pe tnv
enkedalida.

e To ABpowopa EAeyxou (Checksum). Eival mpoatpetikd medio 16-bit to omoio
Xpnotuormoleital yla emaAnbeuon tg opbotntog Tou datagram katd tnv mapalapn
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TOU OTNV MAEUPA TOU Ttapalnmn. YmoAoyilel To dBpolopa tn Kepaiidag kal Twv
dedopévwy Kal n Aettoupyla tou sival mapopola e tou TCP.

Enopévwe omwg £xeL Nén neplypadet to TCP eival KatdAANAo yla ebopUOYEC TIOU amaltouv
v aflomniotn petadopd twv dedopevwy. AvtiBeta to UDP xpnolponoleital os epapUoyEG
omou &ev €xeL TOoN onpaocia n mMAnPotNTa tne petadopdg Twv SedopEVwy O GUYKPLON HE
v taxvtnta mou Ba mapaindOouv.

bit 0 15 31
AplBudc @upacg Mnyrig ApiBudc @upag Mpoopiapol

Mrkog Trakétou UDP ABpoiopa EAéyxou

Aedopéva

Ewkova 4.1.2.a: Nedia tng emikepaAidog evog UDP tunuatod.

Tétoleg epapHOYES elval:

® QUTEG oL omoleg petadibouv og MPAYUATIKO XPOvVo poEC video kal nyou (real-time
audio/video), énwc IPTV, VolIP. Edw pog evbladépel ta dsdopéva va $ptavouv tn
OWOTA XPOVLKA OTlyun. Omoladnmote anmwAeld Toug pag emnpedlel poOvVo oThv
TOLOTNTO TOU OVATIOPOYOUEVOU G LATOC.

® Servers, oL omoiol amavtolV Of UIKPA alTAUATA €VOG TEPAOTIOU aplduol amd
niehateg/clients, 6nwce ota Siktuakd online motyvidia. Ot Servers, XpNOLLOTOLWVTAC
UDP, &gv amaoyxohoUvTal LE TO va EAEYXOUV TNV KATAOTACN TNG KABe cuvdeong Ka
£T0L UmopolV va €EUMNPETAOOUV £va TOAU HeyaAUTEPO aplBUd Xpnotwv o€
avtiBeon e To av xpnoionotovoav TCP.

MapoAa autd av amatteital va AuBoulv kat B£pata aflomiotiog, eAéyxou pong, TELOXLOUOU
TWV TOKETWV K.ATT., TOTE avalapBavel to eminedo edappoync va SLoxeLpLOTEL auTd T
{ntuata. Emiong npénel va onpelwBOel to mpoBAnua Stktuakng cupdopnong mou MPETEL va
avaldBel to eninedo edpappoyng otnv mepimtwon Katd tnv omola £vag amootoAéag UDP
TANUUUPLosL To Siktuo pe makéta. Emiong gival amoapaitnto oL CUOKEUEG TOU €VOLAUECOU
S1kTtUoU (ApOpOAOYNTEC) VA XPNOLUOTIOLOUV TEXVIKEC EAEYXOU, TTOU aOBNKEVOUV IPOCWPLVA
1 amoppintouv ta makéto UDP wote va anodeuyBel mbavn katappeuon.

4.2 Ynodoyxég (sockets)

Onwg €xeL Nén mepypadel to eminedo petadopdg xpnolpomnolel ta mpwtokoAa TCP kot
UDP yia tnv petodopd Se5opEVWY TAVW Ao EVa ETILKOWVWVLAKO KavAaAL He Stadavr) Tpomo
TPOG TIG EDAPUOYEG TTOU BplokovTal oTo mapandvw emninedo.

Ouwg, mwc LAoToLeiTal auTh N cUVOEDN MPOYPAUUATIOTIKA OTOUG TEPUOTLKOUG KOUPBOUG TWV
Suo akpwv, kal mw¢ npowbouvtal amnod Ti¢ diepyaoieg ta dedouéva oto eninedo petapopdc
avetaptnta pe tig dtadlkaoieg Twv MPWTOKOAAWY TTou UAoMoLloUVTaL G' AUTO;

Tnv anavinon o' auto tnv divouv ol utodoxEg (sockets).

H urtodoyxr) (socket) sival pio ovtotnta n onola xpnolpomnoleital otnv avamntuén epappoywv
yla TNV enkowvwvia petafd Vo akpwv mavw o€ eva apdidpopo KavaAl Ko avTLpooweUEL
TO TEPUATIKO onpeio mou kataAnyel A Eekvd n petadopd Twv dedopévwy.
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‘Etol oe KABe emikowwvia mpémel va umapyouv SUo socket mou kAGBe éva TpEmeL va
kaBopiletal amd to MPwTOokoAAo Kal tnv SievBuvon tou. H SlevBuvon opiletal and tnv
SLevBuvon IP katl Tov aplBuo Bupac.

Eotw yla mopadelypa OTL 0TO €va AKPO EXOUUE UL epappoyn NAEKTPOVIKOU TaxuSpoueiou
KOl 0TO GANO AKPO €XOUME TNV edpapuoyn eEumnpETnong (server) mou e€umnpetel XproTeg
amoBnKevoVTaG 0TO AOYaPLACHO TOUC T UNVULATA TTOU €pYovTal yU' autoug.

Karmota otyun amodacilel £vag meAdtnc va oteilel péow aglomiotng ouvdeang £va HAVUUA
NAEKTPOVIKOU Tayudpopeiou. Ta PBApato mou akoAouBoUuvTal yla TNV EYKATACTACN TNG
ouvdeonc sival Ta A

® Méow tng epapuoyn NAekTpovikoUu taxudpopeiou dnuloupyeital pia Siepyacia
OTOV UTTOAOYLOTH yla TNV amooToAn evog VEOU UnVUUATOC.

® 1o GA\o akpo otnv edapuoyn mou Séxetol pnvupota aAlAnAoypoadiog €xel nén
SnuoupynBei pa Siepyacia mou déapevoe €va TCP socket pe tnv StevBuvon IP Tou
gfunnpetnt (éotw n 6evBbuvon 194.63.235.170) kalL tnv BOlpa (port) mou
ovtlotolyel otnv unnpeoia efunnpétnong nAsktpovikol taxudpopeiov (Bupa 25).
Katomv n Slepyaocia otnv mAsupd Tou efUTNPETNTH MEPACE OF KATAOTAON
OVOLOVIG, TIEPLUEVOVTAC TO OiTNUa gyKatdotoong cUvdeong amod KAmoLo meAdtn.

ouvdeong oe kaBe akpo, 6nAadn oe kaBe socket. OL BUpeg €xouv elpog 65536
S10popeTIKWY TIHWV. Opwe oAot ot apBpol katw amo 1023 ovopdlovral M'VWOTEG
(Well-Known) BUpeg kot elval SEOUEVUEVEG ATIO CUYKEKPLUEVEG TUTILKEG UTINPEGCILEG
OoTo0 GKpo Ttou efumnpetnth. Mo mapadslypa ol BUpPeg kal unnpecieg, 21-FTP
(Metadopa apxeiwv, 23-Telnet (Anopakpuopévn Alaxeipion), 25-E-mail K.Am.

@ Onwg €xeL Nén avadepbel oL apBuol Bupag (Ports) amoteAolv TO OVOUO TNG

® H Siepyaoia Tou meAdtn amootéAAeL £va altnua yla Ty eykotdotacn cuvéeong Ue
otoeia tnv tevBuvaon IP kal tn BUpa tou e€unnpeTnTH).

® O gfumnpetnTAg amodEXETaL TO aitnua Tou TeAATn Kal amoBnkelel tn StevBuvaon
Kal TN B0pa tou. H epappoyr otov e€UTNPETNTH UMOPEL VA MOPEXEL UTINPECLEG LOVO
o' éva TTEAATN UE TO OUYKEKPLUEVO socket. Av NBele va S£xeTal MOAAITAEG OUTAOELG
ouvdeong, o etumnpetntng Ba €mpeme va Snuwoupyel €va Kalvoupylo socket yio
KaBe véa aitnon mehatn.

® Me tnv emiBePfaiwaon tnNg amodoxng Tou aLTHUATog 0 TTEAATN Snuoupyel To socket,
yla mapadetypa pe tn dtevBuvon IP 178.147.130.58 kat tn Bupa 8130.

® To socket oto dakpo tou mehdtn ocuvdéetal pe peBodoug (evtolég) e€66ou pong
6eS0oéVwV TIPOG TO KOVAAL, EVW avTioTtolya to socket otov e€umnpetnth cuvdécTal
LE TO KaVAAL ETILKOWVWViAG e peBOSoug el0060U porg SeSopévwy amod To KavaAL.

® Otav n emkowwvia oAokAnpwBel otélvetal aitnuo TEPUATIOHOU Kol
aneAevBepwvetol to socket Tou XpAOTn evw otnv TIAEUPA Tou €eEUTMNPETNTN
anodeopeletal To socket amd tn olvdeon Kal eMLOTPEDEL OE KATACTUON OVALOVNG.

‘EToL pe ™ xprion twv TCP sockets emituyydvetal n aflomniotn cuvSLlaAetn petafl ebpoppoywv
amd AKPO O€ AKPO MAVW ATIO £VA TNAETILKOLVWVLOKO KOVAAL.

ItV mepintwon opwg twv unmodoxwv UDP - sockets &ev umapyet aut n oAAnAouyia
avtaAAayng HNVURATWY yLol TV YKATACTOON TG oUVEEONC Kal LeETadopds Twv SeS0UEVWV.
H mAnpodopia petadidetal oto diktuo pe Baocn tn SlevBbuvon kal tnv BUpa Kal XpnOoLUEVEL
HOVO yla Th oUvdeon tng edappoyns Ue to Kavail. H mAnpodopia av ta katadpépel Sla
HEOW TwV SIKTUWV Tov Slamepva KatadOAavel og avefdpTnNTA MOKETA OTO TTAPAANTITN.
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Ewkova 4.2.a: YmoSoyég (Sockets) TCP

4.3 Juvdéoelg TCP - Evapén/tepratiopog ouvdeong

H petadoon twv mAnpodoplwv Petall Twv SU0 AKPWV UE TN XPHon Tou MpwTtokoAAlou TCP
yilvetal os TpeLg pAoeLg:

e Eykatdaotoon Iuvbeong
e Metadopd dsdopévwy
e TepUATIONOC ZUVOEDNC

Eykataotaon Xovéeong. Mo TNV eykataotoon Hlog véag ouvdeong ot pla agLomioTn
ouvSLlaAeén petal duo dkpwv to TCP xpnowuomolel tnv péBodo xelpadiag TpLwV PnUATwyY
(three-way handshake).

® O teppatikog koppog (host) A evepyomolel tn ouvdeon otéhvovtag éva TuRpa
ZuyxpoviopoU TCP pe to medio SYN oe Ty ON kot éva apxtko tuxaio aplBuo oto
niedio AplOuod Zepag (Initial Sequence Number) éotw o ISN A = x ota avtiotowa
niedia tng emikedoAidag.

otnv nepintwon 6uo cuvdéoswv He TNV iSta BUpa Kat £xouv dnuioupynOsi ue
MULKPR XPOVIKN Stadopd, Kal n pa £XeL R8N TEPUATIOTEL UMAPXEL EPIMTWON Va
€UPaAVIOTOUV THAMATA TNG MAAALOTEPNG CUVEEONG OTNV VEOTEPN.

@ O apxtkoG aplOudc oto nedio AplOudg Zepdg sivatl Tuxaiog ylati av Atav idlog

® O Tteppatikdg koppog (host) B mapoalapBavel 1o THARA ZUYXPOVIOHOU, TO
enetepyaletal Kol amavtd pe éva 61kd tou TuARMa Zuyxpoviopou TCP, omou oto
niedio SYN opiletal oe T ON kat éva ko Tou apXko AplOuod Zewpag ISN B=y.
Eniong tomoBetel tnv T oto medio ACK=ON kal oto medio oto mebio AplOudg
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ErupBeBaiwong (Acknowledgment) tnv tipn x+1 ywo va SnAwoel OTL TO €NOPEVO
QVOLEVOUEVO octet amd Tov Koo A ou Ba Eekiva va epléxel SeSopéva.

2to TCP éva tuRpa emBeBaiwong npoodlopileL Tov eMOUEVO ApPLOMO ZELPAG TTOU
OVOMHEVETOL vo AGBeL pE €va TUAMO O£S6OMEVWV KOl ME QUTO TO TPOTO
enBeParwvovtoat 6AoL oL tponyoupevoL AplOpoi Zelpag tov xouv AndOet.

AdoU o kouPog A mapaldBel Tnv amavtnon and tov kKOpBo B oAokAnpwvel tTnv
£YKATAOTAONC TNG oUvdeong otélvovtag éva tpito Tunua EmPBeBaiwong ACK otov
kKouBo B. I’ autd to TuRua o kopPog A Bétet to medio ACK=0ON kat urmtoSnAwvel otL
TO EMOUEVO AVOUEVOUEVO octet amod Tov KOpBo B pe tnv tun oto medio AplBuog
EmuBeBaiwong (Acknowledgment) = y+1.

Ewkova 4.3.a: Eykatdotaon véacg ZUvOeang e TPLUEPN XEpaia.

To TCP omwg €xeL nén meplypadel lval MPWTOKOAO TPOOCAVATOAIOUEVO OTh GUVSEEDH.
Aéxetal poég (streams) amnd dedopéva octets Kal Ta MEPVAEL Ao To eninedo tng edappoyng
oto eninedo Siktuou. Eniong to TCP xpnowlomnolel evtapteuteg (buffers) yla va amoBnkelost
Ta eloepyopeva Kal efepxopeva debopéva (pogg eloddou, kot £€66ou). OL edapUoyEg
oTéAvouV TG poEc dedouévwy oto TCP Omou TIg anoBnkeVUEL OTOUC EVIAULEUTEC.

Metadopa O6edopévwv. To TCP otnpiletal o€ Tpelg MAPAYOVIEG TIPOKELUEVOU Va
anodaocioel kaBe dpopa moca octets pmopel va oteilel pe eva TuApo SeSopévwy.

O mpwTog mapayovtag ival n Tun tou nediov MNapaBupo mou aVaKOLVWVEL TO KABE
AKPO UE BAon TO LNXAVIOHO EAEyXOU porG. Me alla Aoyla n Tt tou Napabupou
(Window) £xel avakolwvwBei g KAmMOLo TUAMA Tou Ttediou TG emikepaAidac amo Tov
TapaAnmn.

Y€ emoOpevo otadlo AapPavel umoPn Tou amd To HNXOVIGUO eAEyXou ocupdopnong
pLa TR ou avadépetal we NapdBbupo Zupudopnong wote va PNV MAnUUUpiost o
anootoAéag pe Sedopéva 1o Siktuo. Ma tov €leyxo TNG cupdopnong to TCP
Sdatnpel pla petaPfAnt) Omou n TR TNG Mmopel va petaBaiAetal, Kabwg
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petaBarletal n pon Sedopévwy (doptoc) petal Twv cucokeuwv(SpopoloynTég) Tou
evblapéoou Siktvou.

e O teAeutaiog mapayovtag mou Aappavetal untoydn oto TCP eival Tto Oplo mou €xel
1eBel amo to puoiLko eminedo kal ivol ywwotod we Péylotn povada ekmopmnig (MTU).
210 Ethernet eivat 1500 octets ava makEto.

To TCP emihéyel To HIKpOTEPO UEyeBog Sedopévwy amd Toug TPELG TOPAYOVTEG.

Ma noapddelypo onweg daivetal otnv sikova 4.1.4.8 £€o0tw OTL 0 eVTAULEUTAC €€660U TOU
napaAnmen meptéxel 2400 octets mou mpémel va petadépsl xwplc tnv emikedaiida. To
napdbupo Tou TapaAnmin €xel koboplotel oe 1200 octets, 0 HUNXAVIOMOG EAEYXOU
ouudopnong €xel kaboplotel oTo 6pLo 960 octets kat To GuacLkd eminedo SIKTUOU €XeL Opioel
v MTU oe 1460 octets. EmAéyetal to pKpotepo HéyeBog ta 940octets +20 octets
erukepaAida kal petadépetal Evo TUAUA OTO TTAPAARTIT.

2400 octets MapdBupo EAeyyou pofg: 1200 octets

MapdBupo Zupgdpnong: 960 octets 1200 EicoEou
MTU:1480 octets o i T

Evrapieutnc

Evrapieutig

E&adou
teeo | & 1:960
octets octets
Evrapeurric
. Eio6dou
1460 octets MapaBupo Eleyyou poric:1800 octets
MapdBupo Zupgdpnaone: 15000ctets i e
MTU:1480 octets
21480 s 2:1480 | 1: 960
octets octets | octets
Eviapieutic
Eig6dou

ElEwkova 4.1.4.8: Eykatdotaon véag ZUvSeon g e TpLuepn xelpaia.

To péyebog to Sedopévwy mou petadépovral kaBe dpopd pmopel va petafdarietal adol o
TAPOANTITNG UTTOPEL VO aTtEAEUDEPWVEL XWPNTIKOTNTA OTOV EVIAULEUTH 10080V 600 To TCP
enefepyaletal ta debopéva mou mapaiapPavel i to evdldpeco Siktuo pmopel va eival
Ayotepo doptwpévo. OmoTe 0 MAPOAATTNG UITOPEL va aVaKOLWVWOEL Hia VEX TIUA oto Tiedio
Napadupo tn¢ emikedbaAidag VoG TUNUATOG TTOU eAEYXEL TNV por) SeSopévwy.

310 mMapadelypa tng wkovag 4.1.4.B emneldr) eAsuBepWVETAL O XWPOC OTOV EVTOULEUTH TOU
TAPAAATITN, AVOKOWWVETAL OToV armootoléa véo MapdBupo pe péysBog 1800 octets.
MapdAAnAa yivetal emiPeBaiwon tou tuRpatog mou €xel mapaAndBel pe tunpo ACK kot
EVNUEPWVEL YL TO €MOUEVO octet dedopévwy mou pnopel va mapaAdpel oto nedio AplBuog
ErupePaiwong. Emiong to evdldpeco Siktuo pmopel va €xel emAloel poBAnpata ¢optou
Tou TBavoV va UTPXAV O€ KATIOLO SPOUOAOYNTH KOL O UNXOVLOMOG EAeyxou GoOpTou va
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evnuepwoel to Mapdbupo Zuuddpnong oe 1500 octets. Etol to TCP otn mAeupd Ttou
anootoAéa anodacilel va oteilel ta untodouna dedopéva (1460 Sedopéva+20 emnikedpalida)
adoUl ¢’ autn tn nepimTwon to 6plo mou anodaaciotnke elval n povada MTU 1480 octets.

Teppatiopog Zuvdeong

Adou petadoBbolv Oha ta Sedopéva yla To TEPUATIOUO TNG oUVEEONC OMOCTEAAETOL QTTO TO
OKPO TOU armmooTtoAéa A amokAELOTIKA €va TCP tuApa xwplic dedopéva pe to nedio (Finalize-
FIN) og tiu ON. Otav o k6uBog¢ B mapaldBel to apxlkdo THARA TEPUATIONOU, AUECWS
eruBeBatwvel TNV mapalaBn tou pe éva tunpa ACK, katl petadpel oto eninedo epopUoyng
™V altnon TteppaTlopol petadopdg dedopévwyv. Adou n edapuoyn oto koppo B
anodacloEL TO TEPUATIONO TNG CUVOULALOC evnuepwvel To TCP omou otéAvel To SIKO Tou
TuRpa Tepuatiopol oto kopuPo A. Adol to mapaldBet o A emiBeBatlwvel pe éva Tunpo ACK
™ ANPn kot B€teL to medio RST pe tur ON.

N‘

0N

B

=0
TEPMATIZMOZ
ZYNAEZIHE
N‘
- TEPMATIZEMOZX
: ZYNAEZHE

Ewkova 4.3.y: Teppatiopog 20vdeong.

KaBe mAgupd mou otélvel éva Tunpa FIN mepiuével va AaBet emiBepaiwon ylo GUYKEKPLUEVO
XPOVLKO Sltaotnua Kat av Sev 1o AdPel emaveknépmnet éva tunua FIN. Opwg autd pmopet va
odnynoelL oe ouvexeig avapeTadOOoELG TOU TUAUATOC TEPUATIOMOU. ' auTo To AOYO LETA Ao
XPOVO TIOU avtloTolxel o Slaotnua U0 EKMOUTIWV TOU THUAMATOC TEPUATIOMOU Kol
emotpodn tng emBePaiwong, Stakomrtetal n cuvoeon.
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Epwtnosels - Aoknoeig Kepalaiou

1. Noleg unnpeoieg mapéxel to eninedo petadopdag;

2. Tt eival mBavo o mapalnming va anoppidel éva tunpa TCP Bswpwvtog To
ova&LlomnLoTo;

3. Motoug eAéyyoug AapPavel unoyn tou to TCP yla va anodacioel yia 1o péyebog
TUALOTOG TIOU TIPETIEL VAL LETASWOEL;

4. Jemola {nthpata dtadépet to TCP amo to UDP;

5. Jenoleg edapuoyeg epapuoletal to mMPwWToKoAAo UDP.

6. Moleg ival ot ¢paoelg yla va Egkivriosl tnv petadopd dedopévwy to TCP amod v
TIPOEAEUGN OTO TTPOOPLOUO;

7. 'Evag xpnotng Eekva pa eykataotaon oclvéeong amnod to ¢opnto ToU UTTIOAOYLOTH HE
£€Va QTOPOKPUOUEVO eEuTtnpeTnTH Tov telehack.com pe tnv unnpecia telnet. MNa va
oavakaAU el Ta socket MpoEAELUONC Kal TIPOOPLOUOU EKTEAEL TIG TMOPAKATW TPELG
EVTOALC.

Ipconfig

Ewkova 1: Anotéheopa ektéleong evioAng ipconfig

ping telehack.com

Ewkova 2: Alotéheopa eKTEAEONG EVTOANG ping

telnet telehack.com

s on the n

Ewkova 3: AnotéAeopa ektéAeong eVIOANnG telnet
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10.
11.
12.

13.

14,

JUMITANPWOTE TA XAPAKTNPLOTIKA TOU KABe socket.

Socket MPogAeuoNG: IP : ..... ccve e e - OUPQL .,
Socket MpooplopoU: IP : ..... ... wceee el - OUPQL ...
Znueiwaon: H Aoknon UMOPEL va EQApPUOCTEL OTO EpyaoTrpLo.

Av pa pon edopévwy to TCP €xel yepioel To evtapleutn e€06ou pe 3600 bytes kat

TpEnel va petadepBolv HECW PILOG EYKOTECTNUEVNG OUVEEDNC O €va e€UTTNPETNTY.

Av 10 NopdBupo Jupdopnong eivalr 1400 bytes, to medio g emkedaAidag

MapdaBupo 1200 bytes, n MTU 1500 bytes kat n enikedpaliba opiletal oe 20 bytes
QITAVTAOTE OTA MAPAKATW:

e Oa xpelaotei va tepayioel ta dedopéva to TCP; Av val, olo gival to péyebog tou
Tunpotog mou Ba anodaociosl va oteileL to TCP;

e Av Kkatd tnv enBefaiwon tng ANPNG Tou MPWTOU TUAKATOC aANGEeL To HéyeBog
Tou TapaBupou oe 2440 bytes kol To mapdBbupo cupdopnong os 3200 bytes,
nooa TMPETEL va £lval Kal TTolo To PEYeB0g TwV TUNUATWY TToU akoAouBouv.

Katd tnv eykatdotoon oUvOeong O amOOoTOAEAG £XEL SNULOUPYNOEL £val OPXLKO

AplBuo Zelpdc = 4567802006. Otav o amootoAféag TAPAAAGPEL TO APXIKO TUAUA

ouyxpoviopoU Kal emotpePel tnv eniBeBaiwon moleg TipEC Ba mepthapfavouy ta

nedia ACK, kot AplBuog EmiBefaiwonc; Ixetiletal o AplOUOG Zelpdc OU OTEAVEL O

TLOPOANTITNG KE TO SIKO TOU TUAKO CUYXPOVIGHOU KAl OV VL TTola €lval N TLun Tou;

MNwg yivetat o £éAeyxog por¢ dedopévwy oto TCP;

TL elvat to Mapabupo Tupddpnong Kat yia oLlo AOyo XpnoLuomnolLeital;

AvadEpete Toug mapayovieg pe Pacn toug omoioug to TCP amodoaoilel yia TO
HEyeBOG TOU EMOUEVOU TUNUATOG SESOUEVWV TIOU TIPOKELTAL VAL OTEIAEL

Av KOTG TNV EYyKATAOTOON HLOG ouvdeong HeTadEpovial HE TA TUAUATA
ouyXpovLopoU Kal armo Ti¢ Suo Akpeg oL €€r¢ Anpodoplec.

NeAdtng:

[ApOuoCg 2elpdg: 4567802006, NopdBupo:65535, Méyloto Mrkog Tuuotog:1536]
E§unnpetntic;

[ApOpOC 2elpdg: 3277203904, Nopdbupo:4580, Méyloto Mkog TUuRpatog:1245]

Mepypadte T enikedpalibeg ota tpApata emPefaiwong mov amootéAAovtol Kot

arnd tic Suo mAeupEc.

MNwc teppatiletal pia ouvdeon mou £xel otalel £va Tuipa FIN amoé to meAdtn aAld n

ETUKOWVWVIA €XEL SLOKOTIEL ATTO TNV TAEUPA TOU €EUTINPETNTH;

‘EAeyxog kal dnuoupyia TCP/UDP cuvbéoewv pe T XpHon eVIOANG netstat, tn BornBela tng
EVTOANG ping Kol epyaAeiwV TOU AELTOUPYLIKOU GUOTHUATOC.

2Tnv aoknon Ba pehetnBolv ot BacIkEG EVvoLeg OTTWC:

Ta mpwtokoAa TCP/UDP

OL BUpeg emukowvwviag (Ports)

Ot AteuBuvoselg IP

To npwtokoAAo ICMP kat cUotnua DNS.

H évvola Twv urtodoxwy (sockets) kat n évvola tng ouvdeonc.

JTo)OL lval

H avayvwplon tng oxéong twv Slepyaciwy mou dnuLloupyouvtal amno TG ehapUoyES
E TN oUVSeoN Toug e Ta avtioTolya sockets.

H amdktnon tng LKavotntag XPNOoLOMoinonNG EVIOAWY O YPAUUN TEPUATLKOU TOU
AELTOUPYLKOU CUOTAUATOG KAL YEVLKOTEPA EPYOQAELWV yLA TOV EAEYXO TNG SLKTUAKNG
emkowwviag oto eninedo petapopdag.
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Nepypadn OLAS00UVEPYATIKWV SPACTNPLOTATWV
Bpa 1: Katavonon EvtoAng netstat.

ZeKkwape Tty 0806vn efopolwong ypappng evtoAwv tTwv Windows ekTeAWVTOG TNV €VTOAN
cmd.exe kot HEoa oo TNV 080vn ekTEAOUE TNV EVTOAN netstat -0

H evtoAn eudavilel oe popdr Alotag OAeC TIGC €VEPYEC OUVOECELC TWV TIPWTOKOAAWVY
TCP/UDP pe tig avtiotowyeg mAnpodopieg yia ta socket mpoghevong kat pooplopou.

Iz

TNV MapPAUETPO “-0” TNV ELCAYOUUE yla va UaG EUPOVIOTEL 0TO TEAOG KABE ypaUUnG TNG
Alotag o povadikog aplBuog (ProcessID-PID) mou avtiotolxel otnv Stepyacia mou ekteAeital
ouUTN TN OTWyun otnv pvAun RAM tou umoloylotn Kot €xel dSnuioupynBel amod kamola
ebappoyn.

Av efepeuvnooupe tn Alota Ba dolpe OtL otn otnAn Kataotaon (Status) epdaviletal n
nAnpodopia Eykateotnuévn “Established” &nAadn €xeL yivel n ouvbdeon petafL twv duo
AKPWV.

OL TIEG yLa TV MAnpodopia Kataotaong (State) sivat:

e SYN_SEND. Znuatodotel tnv Evapén oclvdeong.

e SYN_RECEIVED. o E€uminpetntng LOALG mapélafe To punvupa évapéng ouvdeang

e ESTABLISHED. O neAatng nmapéAafe amo to EEunnpetntn o 61k6 Tou prvupa SYN kat
n oUVdEeon eyKOTAOTABONKE.

e LISTEN. O g€umnpetnth €lval o€ akpoaon, ETOLUOC Vo SeXTEL OUVOEDELG.

e FIN_WAIT_1. Inpatodotel OTL €xel YIVEL AMOOTOA TUAUATOC YLO TEPUATIOMO TNG
ouvdeong.

e TIMED_WAIT. O meAdTng Umaivel O€ KOTAOTOON OVOUOVHG HUETA TNV KOTAOTOCN
QTTOCTOANG TUAUATOC VL0 TEPUATLOUO ThG oLUVOEDNC.

e CLOSE_WAIT. O fumnpetntng UMOiVeL 08 KATAOTOON QVALOVNG MOALS TapaldfeL To
urvupa FIN amo tov meAdtn Kol EVNUEPWOEL TO EMIMESO PAPLOYNG VIO TEQUATIONO
™G oLuVOEDNG.

e FIN_WAIT_2. O melatng mopéhafe tnv emipepoiwon HETA TNV OITOCTOAN TOU
TUpatog teppatiopol FIN mou eixe oteilel otov e€umnpetnty).

e LAST_ACK. O €€umnpetnInG €lval 0TNV KOTAOTACN KETA ATIO AIMOCTOAN OTO TEAATNG
TO S1KO ToU TURUA TEpUatiopoU FIN.

e CLOSED. O etumnpetntng mopélaPe tnv emiPePfaiwon ACK amod tov meAdtn Kot n
oUvOean EKAELOE.

Mapatnpwvtag t Alota SLamOTWVOUE apKETEC ouvdEoelg TCP os kataotacn ouveeang
oAAG elval ouvbedepévn povo pe ol Stadikooia pe PID:1748. 3e plot amo OQUTEG
Slamotwvoupe OtL To socket Tpooplopol eival SLOPOPETIKO OO TO TOTIKO TEPUATIKO
kOpBO. r-063-041-234-077:http.
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ocket linyng ApiBpog
Npwrokoiro AledBuvan IP:@0pa AigdBuvon IP:Oupa L0v3eoncg Alepyaaia

Elkova 4: EktéAeon evtolng netstat -o

Av Béloupe va spdavifovtal mavia ot oTAAEG TPOEAEUONG Kol Tpooplopol ot IP
SLevBUVoELC Kal oL aplBpol moOpTaC XpPNOLUOTIOLOUUE TNV TIAPAETPO -N.

Inetstat -n

1
1
1:
1
1:
1
1:
1

T T T g e

Ewkova 5: Ektéleon evioAng netstat -n

BAémoupe OtL n mpayuatikn dtevBbuvon IP mpooplopol eival 77.234.41.63.88 kot n Bupa
npooplopoU 80 Tou eival SEGUEVEVN YA TV UTtnpeoia http.

H evtoAn netstat amo mpoemiloyn sudavilel povo T ocuvdéoelg TCP. Av BéAoupe va
€UPAVIOTOUV OAEC OL OGUVOECELG XPNOLUOTIOLOULE TNV TIOPAUETPO -a VW av B£Aoupe va
doUpe povo TG UDP cuvB£DELS XpNOLLOTIOLOULE TNV TAPAMETPO -p [MpwTéKOoAAO].

netstat -a
netstat -p udp
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Brpa 2: Alepelvnon 20vdeong

MrmopoUpe va avakaAUpoupe tnv edappoyrp mou Onulovpynoe T Slepyacia Tou
QVTLOTOLXEL OTN CUYKEKPLUEVN OUVEECH XPNOLUOTIOLWVTAG ToV SLaxelplotr epyaciwv Task
Manager twv Windows: otnv Kaptéha umnpeoieg (services) avalntoupe tnv Slepyacia pe
PID:1748 tou ouykekplpuévou mapadeiypatoc. ETol aVOKAAUTITOUUE OTL N OCUYKEKPLUEVN
Slepyaoio avtloToLXEL oTO TIpOypappa antivirus.

& Windows Task Manager

—

File Options View Help

Applications | Processes | Services .Ferformance Netwaorking | Users

MName PID | Description Status  Group A

EapHost 1068  Extensble Authentication Protocol Runn... netsves

Browser 1068  Computer Browser Runn... netsvcs

BITS 1068  Background Intelligent Transfer Service Runn... netsves

AeLookupSve 1068  Application Experience Runn... netsves

WdiServiceHost 1232 Diagnostic Service Host Runn...  LocalService

nsi 1232 Network Store Interface Service Runn...  LocalService

netprofm 1232 Network List Service Runn...  LocalService

fdPHost 1232 Function Discovery Provider Host Runn... LocalService

EventSystem 1232 COM+Event System Runn... LocalService

NlaSve 1400  Network Location Awareness Runn...  NetworkSe...

LanmanWorkstation 1400  Workstation Runn...  NetworkSe...

Dnscache 1400  DNS Client Runn...  NetworkSe...

CryptSve 1400  Cryptographic Services Runn... NetworkSe...

AdobeARMservice 1476 Adobe Acrobat Update Service Runn... NjA

AFBAgent 1600  AFBAgent Runn... NjA

ASLDRService 1688  ASLDR Service Runn... N/A

ATKGFNEXSry 1724 _ATKGFNEX Service Runn.. N/A

javast! Antivirus 1748 Avast Antivirus Runn...

GfExperienceService 1844  NVIDIA GeForce Experience Service Runn...  NjA

Spooler 1968  Print Spooler Runn... NjA

MpsSve 2000  Windows Firewall Runn... LocalServic...

DPS 2000  Diagnostic Policy Service Runn...  LocalServic...

BFE 2000  Base Filtering Engine Runn...  LocalServic...

miraysat_3dsmax2011 32 2152 mentalray 3.8 Satellite for Autodesk 3ds Max 2011 32bi... Runn... Nj/A

niSvel.oc 2220 NI System Web Server Runn... NjA

NvNetworkService 2308 NVIDIA Network Service Runn... N/A &
| services...

Processes: 93 CPU Usage: 0%

Physical Memory: 46%

Ewkova 6: OL untnpeoieg (services) mou ektehovvtal ota Windows

A0 tnv AaAAn mAeupd pmopoUlpe va eAéyéoupe tnv SlevBuvon IP Tou TPoOPLOUOU
XPNOLLOTIOLWVTOC TNV €VIOAN ping UE TNV TMOPAUETPO -3, WOTE va YiVEL aithpa otnv
umnpeoia ovopatodooiog DNS yla va pog emoTpEYPEL TO TTARPEC OVOUA TTOU OVTLOTOLXEL OTO

TEPUATLKO KOUPBO TIOU TTAPEXEL TN CUYKEKPLUEVN UTINPECLA.

Ping -a 77.234.41.63

Ewkova 7: EKTEAeon eVIOAAG ping -a

EVOAAOKTIKA UTtopel va xpnotlpomnolnBei ) n mapapetpog -f otnv evioAn netstat.

\netstat -f-o
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Brjpa 3: Ekkivhon plag véag ouvdeong

Ma va dnuoupynooupe pLa véa TCP olvdeon Eekvape éva GUANOUETPNTH yLO TAPASELYLa
tov Firefox. KaAUtepa elval va Eekiviooupe TNV edappoyr o aodpaln KOTACTAON KAl h
opxlkn oegAiba va eival kevrl. Autod oupPaivel emeldry ouvABwG ol GUANOUETPNTES
doptwvouv TpocOeTa KAl YPOUUEC epYOAEiwvV UE OUVOEDELC o SLadopoug SIKTUAKOUC
TOTOUG Kal £Tiong ot dnuodileic otooeAidec meplExouv SLapNUIOELS KAl CUVOEGUOUG OE
Tpitoug SikTtuakoU g TOMOUG.

s E

e +rp E

Elkova 8: Eykatdotaon HLog vEéag ouveeong

Av ekteAéooupe TNV eVIOAN netstat -o PAEmoupe OtL pla KowvoUpyla Slepyacia €xel
dnuioupynBel pe PID:6928.

EAéyxovtag otn Slaxeiplon epyactwv Tn KOPTEAA UTINPECLEG SLATILOTWVOUE OTL N Slepyaocia
€XeL dSnuloupynBel amo v edappoyn tou firefox.
Av twpa oto ¢dulhopetpnty dwooupe TNV SlelBuvon tou MaveAARVIOU OXOALKOU SLKTUOU

WWW.sch.gr kol eKTEAECOUUE TNV eVIOAN netstat -n -0 Ba dolLue tnv véa StevBuvon IP oto
socket mpooplopou.

XpNOLOTOLWVTAG TNV EVIOAN ping pe tnv dlevBuvon IP Slaotaupwvoupes tn cUVSeon UE TO
OXOALKO Siktuo.

-

T80 4+ A8 =

Sch & . Navehhfvio Exohics Aixruo

Ewkova 9: Alactalpwon TG cUVEEONC 0T MAEUPA TOU EEUMNPETNTN
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ApaoTtnpLOTNTES

1.

EkteAéote TNV €VvIOAN netstat -a xwpic va £xete ¢optwoel KATOLX OLKTUAKN
ebappoyn otnv pviun.

AlepeuvnoTe TIG evepyEg ouvdéoelg mou epdavilovral, kataypate ta socket kat thv
Kataotaon mou PBpiokovtal. Mpoomabnote vo SLKOLOAOYIOETE YLOTL €lval CE auTH
TNV Katdotoon.

AlepeuvnOTE TNV MEPIMTWAON UMOTITOU AOYLOMLKOU EYKATECTNUEVO OTOV UTIOAOYLOTH
ococ. Na moapadelypa €va mpoypoppo “Aolpelog immog -Trojan horse” Snuoupyel
€va socket kal pmaivel og katdotaon akpoaong Seopevovtag pla eAeUBepn BLpa
TOU umoAoyloTr akpLBw¢ onwe Ba €kave €vag eEumnpeTnTC. XTo AAAO GKPO UIMopEl
va ouvleBel éva mpoypappa MeEAATNG TOU Umopel va d€xetal mAnpodopieg Kat
opxela péoa omod tov unoAoylotr dla LEcw TnG ouvEEoNG.

E€eTAOTE TL KAVOUV OL UTTOAOLITEG TTAPAUETPOL TNG EVTOANC hetstat xpnolponolwvrtog
TNV evioAn “netstat ?”

Alepeuvnote Kal kotaypate tic mAnpodopisg twv SU0 akpwy cs pla véa olvdeon
pe untnpeoia http 6mwg tnv StelBuvon www.ote.gr

Xpnouwomnoleiote kamolo npdypappa ftp client omwg to filezilla kat cuvdebeite oe
éva ftp efumnpetnty oOnmwg to ftp.ntua.gr. Alepsuvnote Kal Kataypate TIg
TAnpodopieg tng ouvdeong yla Ta Suo AKpa 6' AUTH TNV UTINPEGia.

AlepeUVAOTE KOl TIG UTINPECLEG NAEKTPOVLKOU TaXUSPOUEIOU Kol OV UTTAPXEL KATIOLOG
TOTIKOG telnet server Tnv avtiotolyn unnpeoia.
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KedpdAaro 50

EMEKTEINONTAZ TO AIKTYO - AIKTYA EYPEIAZ
NEPIOXHZ

Elcaywyn

210 Mopov kepahalo Ba peletnBolv ta Aiktua Eupeiag Meploxng (WAN), ta omola eival
oxedlaopéva va KAAUTITOUV TG avayKeg petadoong SeSopévwy o PEYAAEG YEWYPADIKEG
QMOoTACELC. [vetal ekTevig avadopd otTig Tio eupewe Stadedopéveg texvoloyieg WAN, tig
OUGOKEUEC TIOU XPNOLUOTIOLOUV KOl TOV TPOTO £PAPUOYACS TOUC OTNV TIPALN.

Awdaktikol ZToxol
Me tnv oAokAnpwon Tou 50u kepalaiou oL pabntég Ba mpémel va eivat os Béon va:

e emAéyouv Kal va epoppodlouv TNV KATAANAn katd nepimtwon Abon Sltadiktiwaong n
ouvdeoncg oto Aladiktuo, Bacsl avaykwyv ocUvSeong Kat StabsoluotnTag Siktuou

e gyKoOLOTOUV OUVOEOCELC KAl va UAOTIOOUV PuUBUIOELG OTOV TNAETIKOWWVLOKO
g€omALopo tou TNAsdwvikou diktvou (PSTN/POTS kat ISDN)

e eykaBlotouv Kal va puBpuilouv e€omALlouo texvoloyiog xDSL

e KAvouv otolelwdn ektipnon emidoocewv, cadn meplypadn MPOLANUATWY KoL HLa
apXLKA EKTiUNON N UTIOSELEN evepyELWV yLa eiAuon TPOoPANUATWY CUVEECLUOTNTAG

ASaKTIKEG EVOTNTEG

5. Eloaywyn ota Aiktua Eupeiag reployng
5.1 Eykateotnuévo TnAedwvikd Aiktuo
5.2 Texvoloyieg FTTH kot Metro Ethernet
5.3 AcUppoteg LelEelg

5. Eloaywyn ota Aiktva Eupeiag teploxng

Ta tormkd Siktua amotehoUv oAU KoAr AUCN ylo EMLKOWVWVIO E TIEPLOPLOUEVN, OUWG,
andotacn kahudng. MNa va wavornotnBei n Stopkw avavopevn avaykn yla EMKOLVWVIA O
euplTEPEC YEWYPADLKEG EKTAOEL, avarnmtuooovtol Ta Siktua supeiag meploxng (Wide Area
Networks, WAN). H eméktaon twv TOmKkwv SIKTUWV KAl 0 oxnuatiopdc diktvwv WAN
ETUTUYXAVETAL HE TN XPNON KATAAANAWV ypappwv ocUvEeong Kol oTolxelwv, Onwe modem,
VEPupeg, SpopoloynTEg, K.a.

MNa tnv avamtuén ypappwv WAN pmopel va xpnotpomololvral Siktua HETOYWYNG
(kukAwpartoc, TakETou), SopudOPLKEG CUVOEDELG, ULKPOKUUOTLKEG CUVOECELG, OMTIKEG (VEG,
OKOMO KOl cuoTAHATA KOAWSLOKAG TNAEOpOONG.

Q¢ npog to xprotn, to WAN gudaviletal va Asltoupyel Katd tov idlo akplBwg Tpomo He To
LAN. Mpaypatikad, av to WAN £xel uhomolnBel pe Tig KaTAAANAEG TEXVIKEC, Sev Ba MpEMEL va
uTtapxeL Kapia dtadopad otn cupnepidpopd we mpog to LAN.

Emeldn eival apketd SUOKOAO TL.YX. YL L0 ETALPELO VA EYKATACOTAOEL KOL VO SLOXELPLOTEL Ao
HOVN TNG TIC ypaupéG WAN, ouviBwg Tig volklalel amd TnAEmKovwvilako Gbopéa, o omoiog
Uropel va €xelL avamtugel TNV amopailtntn o eEOMALOPO aAAG Kol yewypadlkn e¢amiwaon
urtodopr). OL TeXVOAOYLEG, TTOU XPNOLLOTIOLOUVTAL OTLG UMNPECLEG SIKTUWV EUPELNG TTEPLOXNG
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(untnpecieg WAN) mou mapExovtal we UMNPEoieg amd Toug dLddopoug TNAETIKOLVWVLAKOUG
dopelg, eivat:

o  Emleyopeveg TNAEDWVIKEG YPOLLUEC
o MOVIUEG N LLOBWUEVES YPOLLEG

e X.25
e Frame Relay
e |SDN
o ATM
e xDSL

e Texvohoyieg FTTH kal Metro Ethernet
e AcgUppuateg kat Sopudoplkeg (eVEELG

DSL

Home User Cable

0000000000000
Cellular

Teleworker 4‘

o

R, Internet Service
\ ‘ Provider
Satellite

Dial-Up Telephone

Internet

Small Office

Ixnua 5.a: EmloyEg ouvdeong oe WAN
(Mnyn: http://www.ciscopress.com/articles/article.asp?p=2158215&seqgNum=6)

Amo t¢ mapanavw, ot X.25 kat Frame relay €xouv oucolaotika katoapynBel, n ATM
€xel avadepBel oto kePaAalo 2 Twv MOPOVIWV ONUEWOEWY, yU auto Kkal Ba
0.0X0ANBOoULE PE TIG UTIOAOLTTEG TEXVOAOYLEC.

5.1 Eykateotnpévo TnAepwviko Aiktuo

Onw¢ lowg Ba yvwplloupe, plo KOVOVIKA TNAEDWVLKY €yKATAOTAON QMOTEAL(TAL Amo €va
{euyapl amo YaAkwa KaAwdla ou gykaBLoTd oTo OTtitt pag po tnAedwvikn etatpeia. Ta
XGAKLVOL KOAWSLA £X0UV TIOAU XWPO yLa Vo UMopoUV va HeTadEPOUV TTEPLOCOTEPA ATIO TLG
tnAedwvikéG Hag ocuvoulhieg, dnAadn €xouv tn SuvatdTnTA VO XELPLOTOUV £val TIOAU
peyoAUTtepo eUpog Lwvng (bandwidth) n pa meploxn ocuxvotrtwy, o€ oxéon W AUTO TOU
amatteital ywoo ™ petadopd tng Pwvng. Mua DSL obvdeon, m.x. aflomolel autiv tnv
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ETUTAEOV XWPNTIKOTNTA YLOL VO UTTOPECEL VA PeTADEPEL TTANPODOPIEG LECW TOU XAAKLVOU
oUPUOTOC XWPLG OUWC va eVOXAEL TIG eMLKOWVWVIECG TTOU yivovTal Héow TNC BLag YpaUHAG.

OL avBpwriveg GWVEG OTIG KAVOVIKEG CUVOUIALEG pmopoUv va petadepBolv otnv meploxn
ouyxvotntwv amo 0 £wcg 3.400 Hertz. Auth n TEPLOXN OUXVOTATWV €£lval TOAU HKpN
OUYKPLVOUEVN HE TNV TIEPLOXN CUXVOTATWY TWV TIEPLOCOTEPWY OTEPEODWVIKWY NXELWV, TTOU
Kupalvetal amo mepimou 20 Hertz €wg 20.000 Hertz. Kot ta idla ta cluppata €xouv thn
Suvatdtnta va XelploBouv cuxVOTNTEG £WC KOL OPKETA eKaTOpUpLa Hertz.

Meplopilovtag TIC CUXVOTNTEG IOV HETAPEPOVTAL HECO ATIO TA CUPHATA, TO TNAEPWVLIKO
oUOTNUA UIMOPEL VO TTOKETAPEL TIOAAG KAWL 0° évav TTOAU ULKPO Xwpo Xwplc va avnouyxel
yla mopepBolég (interference) avaueoa ot ypapueG. Ta oUyxpova HNXOVALOTO, TOU
otélvouv Yndlakd Kat OoxL avaloylkd OeSopéva, UMopoUv va XPNOLUOTOLGOUV LE
aodpaiela TOAD MePLOGOTEPN ATIO T XWPNTIKOTNTA TNG TNAEDWVIKNACG YPAUUAG.

Ewkova 5.1.a: Eykateotnuévo TNAedwVIKO SikTuo
(Mnyn: http://commons.wikimedia.org/wiki/File:Trans-Canyon Telephone_Line.jpg)

5.1.1 Ermiheyopeveg TnAepwvikég MFpapuég

To 1610 8iKTUO, TIOU XPNOLUOTIOLEITAL VIO TNV EMLKOWWVIO HECW TNAEPWVIKWY GUOKEUWV,
gival Suvatd va xpnolpomolnBel kal yla TNV EMKOWWVIO UToOAoyloTwy. To TMayKOoULA
EKTETOUEVO QUTO SikTUO Elval yvwoto cav dnuocto thAepwviko Siktuo petaywyng (Public
Switched Telephone Network, PSTN). lNa to xwpo Ttwv umoAoylotwv, to PSTN, mpoodEpel
HEOW TWV ETAEYOUEVWY TNAEPWVIKWY YPAUUWY, TIC YPAUUES oUVEEDNG, TIOU amoLtoUvToL
yla To oxnuotiono WAN.

Emeldi o apxikdg oxedlacuog tou PSTN €ywve yla tn petddoon dwvrg Kat OxL ylo Tn
petadoon Pnodlakwv Sedopévwy, amaltovvtal £l6IKEC CUOKELEG, Ta modems, ylo TN
Slapopdwon twv Pndlakwv onuaTwy, TIOU TAPAYOUV OL UTIOAOYLOTEG, OE QVOAOYLKA Kol
avtiotpoda.

OL emleyopeveg TNAEDWVIKEG YPOUMEG TPoodEpouv ULKpoUG puBuolg petadoong. H
moldtnTad toug Sev eival otabepn kol €€aptdTal AMO TNV TOLOTNTA TWV YPOUUWY, TIOU
CUMMETEXOUV OTN dnuoupyia tng cuvdeonc. H taxutnta pong dedopévwy pnopet va pbaoel
O€ OUTEC TLC YPAUMEG £wC Kal Ta 56 Kbps.
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IxAua 5.1.1.a: 20vdeon otabuwv péow Siktuou PSTN
(Mnyn: ApBavitng, K., KoAuBag, I., & Outolog, 5. (2001). Texvoloyia AkTUOwV ETIKOVWVLWVY)

H emheydpevn tnhedwvikn ypopun ntav moAl Siadedopévn unnpeoia Kol XpnoLUomoLeiToL
TIA£0OV yLO. CUVOEDELG TIEPLOPLOUEVNG SLAPKELAG, OTav dev SikaloAoyeital To emAEoV KOOTOG
adLlEpWHEVNG YPOUUNG. MEPIKEG TUTIKEG edaplOYEC TNG elval n mpooPBacn oto Aladiktuo N
og AAAeg on-line uninpeoieg YapnAng taxlTnTAg, N cUVSECH ATMOUOKPUCUEVOU KOUBOU UE TO
Tormiko 6iktuo, n tnAepyaoia. Emiong, xpnowlomnoleital oav ebebpikr YpaUUn os Tepinmtwon
BAABNG MLag HOVLUNG YPOLUUAG.

MAgovekTApOTO MeloveKTrpata Baowkn xprion

YUnAn StaBeoipotnta Mikpn TaxuTnTa ATopaKkpuopévn mpocfaon

MetaBAntA motdtnta | Edappoyég xwplc amattroslg

Mukpo kootog Kot aflomiotia vPNnAnNg taxvTnTag

Mivakag 5.1.1.a. XapaKTNPLOTKA EMIAEYOUEVWY YPOUUWY

5.1.2 MioOWUEVECG YPOULUES

AvtiBeta amo TI¢ eEMAEYOUEVEG VPUUEG, OL OTIOIEG TIPEMEL va SnpLloupyouvtal kabes ¢opa,
mou amatteitol cuvéeon Petafl SUo onueiwy, ol WOBWUEVEG 1] LOVIIEG YPOULUEC TTAPEXOLV
MLl ETUKOVWVLOKN YPAUUN ETOlUNn vo XpnolgomolnBsi ava mdaoca otyur. Ymapyxouv
avaAOYIKEG Kal Pndlakég HIOBWHEVEG YPAUUEG, oL omoie¢ mpoodEpovtal amd TOUg
S1adpopoug TNAemikolvwviakoug hopeig.

H avaloylkn poOwpévn ypappn eival meploocotepo ypriyopn Kot aLoOmiotn amo tnv
emAeyopevn ypauun. Emiong eival oxetkd akplpfr, yloti o tnAemikowwviakog ¢opéag
Seopelel MOAUTIHOUG TOPOUC TOU SIKTUOU TOU yla TN HLoBwHEVN ypauun, ite auth
Xpnoluomoleital eite Oxl. Ot avoAoylkEG ULOBWUEVEC YPAUUEG, OMWG KAl OL AVOAOYLKEG
ETUAEYOUEVECG YPOUMEG, amaltovv tn xprion modem, evw B£Touv Oplal 0TV TMOLOTNTA KOl
otnv tayxutnta petadoong. Ol LoBwpéveg ypaupég sival Stabéotpeg 24 wpeg to 24wpo, 7
nuépeg tn BSopada, kot yu' auto sival KATAAANALG, T.X. yLa T HOVIUN oUvdeon LETALY TwV
UTIOKQTAOTNUATWY HLaG ETALPELNG, YLo TN oUVEEDN ETALPELWY HE TO ALASIKTUO, TIPOKELUEVOU
va TapéXouv UTtnpecieg mAnpodopnong SLapkwe SLaBECLUEG K.q.

Otav amatteital  vPnAdtepn moWOTNTA  €MKOWWVING Kol  €UKOAOTEpn  Slayeiplon,
xpnotlpomolouvtal ot Pndlakég pobwpéveg Yypappés. MNMoAU cuxva XpnoLUOTIOLOUUEVN
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emhoyn eival ot ypaupéc E1 ota 2,048 Mbps (yla tnv Eupwrn) 1 ot ypauuég T1 ota 1,544
Mbps (ylia tn B. Apepikr) Kot Tnv lanwvia). X& MEPUTTWOEL, TIOU EMAPKOUV ULKPOTEPES
TaxVTNTEG, elvat Suvato va xpnotponolnBel mocooto Twv ypappwy E1 ) T1 o moAAamAdoLa
Twv 64 Kbps.

H yndokn ypappun E1 emitpémnel tn petadoon 32 kavohwv Sedopévwv pEca amo pia
Slovppatn TNAedwviky ypappn. Kabe kavaAl SewypotoAnmreitor 8.000 ¢dopég TO
SeuTtepOAenTO Kal KABe Selypa, mMOU MaPAYETAL, KWOLKOTOLETAL 08 Olpd Twv 8 bits. Etol
kaBgva amnod ta 32 kavaAla propel va petodidel Sedopéva pe pubuo 64 Kbps. H ypapuun E1
propei va petadidel cuvolika debopéva pe pubuod 2,048 Mbps.

Emeldn n petadoon eival amd dkpn oe akpn yndlokn, ywo T ocuvdeon tou SIKTUOU HE T
ypoupn 6ev xpnoiwtomoleitat modem, oAAd AAAn OUOKEUN TOU OVOUAIETAL MHOVAd
gfunnpétnong kavaAloU-6sdopévwv (Channel Service Unit/Data Service Unit, CSU/DSU).
Auth adevog petatpénel to Pndlakd onua, mou mapdyouv ol Siadopol ctabuol tou
Siktvou, og Pnolakd onpa KatdAnAng popdng (8utoAikod), wote va propel va petadobetl
otn  ypaupn, adetépou TeEPLEXEL ELSIKA NAEKTPOVIKA KUKAWHATO Tpootociag Twv
EYKATOOTACEWV TOU TtapOX0U TNE UTtnpeaoiag.

Baolkd pelovékTnUa Twv Pndlokwy UIoOWUEVWY YPOUUWY lval OTL, av TAPOUCLACOUV
npoPAnua, Stakomtetal n Asttoupyia Toug. Asv umtapyet, dnhadn, n Suvatotnta va kpatnOei
n ouvéeon avolyth oe XOUNAOTEPN TaXUTNTA (KATL TTOU WMOPEL va Yivel o avaloylkn
ypapun).

H tiwoAdynon HoOwpévng ypauUnG elval ouvdptnon tnG TaxUTNTAG Kal TNG amdoTacn
peTafl Twv 6U0 akpalwv ohuelwv, KL OXL TOU Oykou Twv §eSouévwy, TIou Slaklvouvtal Héoa
and autr. Av POKELTOL VA CUVOECOUE e adLEPWUEVES YPAUMEG HKPO aplOud onuelwv
KOl Ol OUVOECELC VO XpNOLUOTIOLoUVTOL TIOAEG WPEC TNV NUEPQ, UTOPEL N €MLAOYH TOUC Vol
amnoteAel TNV Lo cupdEpouaa Avon amno anoyn KOGGTouC.

MAgovekTtrpata MelovekTrpato Baowkn xpnon
YUnAn StaBeoipotnta MeyaAo pnviaio maylo AlacUvbeon TOTUKWV
TéAOG Skt wv, Tou Bpiokovtal

O€ UeYAAn amootacn

Acdadlela, avikeL ano- | Av nypopun eival Pnolakn,| Maoviun obvdeon oto
KAELOTLIKA OTO XpnoTn SUokoAn n edpebpeia os Awadiktuo
niepimtwon npoBARpHaATOog
OTN YPAUUN

Mikpo KOOTOG, OTNV
neplmtwon Stapkoug
petddoong peyaing
noocotntog Sedopévwy

YPnAég tayxvtnteg

Mivakog 5.1.2.0. XapaKTNPLOTKA ULOOWUEVWVY YPAUUWY

(Mnyn: ApBavitng, K., KoAuBag, I, & Outolog, 5. (2001). Texvodoyia AkTOwV ETtiKOVwVLWVY)

Jtnv Eupwnn mAfov, umdpxouv 5 TUMOL MOBWUEVWY YPOUUWY, OvAAoyo HE To pubuo
petadoong, oL
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e EO (64Kbps),

e E1=32EO0lines (2Mbps),

e E2=128E0 lines (8Mbps),

e E3=16E1 lines (34Mbps), kat

e E4=64E1lines (140Mbps).
Avtiotolya, otic H.M.A. untdpyouv ot:

e T1(1.544 Mbps),

e T2=4T1lines (6 Mbps),

e T3=28Tl1lines (45 Mbps) kal

e T4=168T1lines (275 Mbps).

5.1.3 Wnoako Aiktuo Evonoinpévwv Ynnpeowwv (ISDN)

To Wnoako Aiktuo OAokAnpwpévwv Yninpeowwv (Integrated Services Digital Network —
1.S.D.N.) SnuoupynBbnke amd tnv avdAykn TAapoxAG OTOUG CUVSPOUNTEG TPONYUEVWVY
umnpecwwyv  Kat  uPnAig mowdtnTag emkowwvioag. To ISDN amoteAel  €€€Ai€n  Tou
udlotdpevou Anpooiou Emideyopevou ThAedpwvikoU Awktvou (Public Switched Telephone
Network -P.S.T.N.) pe tnv gykatdotaon os éva PndLakd KEVIPO Tou avaAoyou AoyLopKoU
Kal UALKOU Kot uttootnpilel éva supl ddopa umnpeotwv wvng, dedopévwy, lkdvag Kot
Kewévou. O puBuog petadopdg dpBavel ta 2 Mb/s.

AUo elval to TPOTUMAL TIOU  Xpnolpomolouvtol ota Pndlakd Siktua evomolnpévwy
Umnpeoclwyv: o) To Euro—ISDNto omoio oupdwvel pe TG mpodlaypadéc Tou
E.T.S.I (European Telecommunications Standardisation Institute) kol to omoio akoAouBouUv
OLTIEPLOOOTEPEG XWPEC TNG EupWTNG Kal B) To AREPLKAVLKO TtPOTUTIO YLa To ISDN.

Ao tnv MAeUpA Tou xpriotn to ISDN gpdaviletal wc:

a) éva onueio mpooBacng oto Kowo tnAedwvikd OSiktuo, pe T Sladopa otL
UTTOPOULE va £XOUHE SUO TAUTOXPOVEG CUVOEOCELG OL OTIOLEG €lval PndLakEg.

B) €va 8ikTuo PETAYWYNC KUKAWUATOG.

V) éva Siktuo oAokAnpwpévwy unnpeowwv (dwvng kat dedopévwyv) pe mapdAAnin
UTTOOTHPLEN TOUG.

8) évag olVOEOUOG e £va TOTILKO SEUTEPEVOV KEVTPO 1) PE Eva TOTILKO SikTuO.

OL 1816tNnTeg TOu Siktuou ISDN elval ol mapakatw:

e [AnRpng Yndlakn petadoon tng mAnpodopiag amnd dakpo oe dkpo e uPnAolg
puBuouc.

e Xprion HUE TPOMO EVOMOLNUEVO TWV UTINPECLWV dwvng, SeSopévwy, £LKOVAG KoL
KELWEVOU PEOw piag povo olvdeonc.

e OlKovouLlKkn, ypnyopn kat molotikn yndlakn petadoon Alyotepo suaicbntn ota
TAPAOLTA, TO0O 0TO TNAEPWVLIKO SIKTUO 000 Kal otn peTddoon SeSouévwy PeTall
TWV TEPUATIKWY TWV MEAATWY TIOU EMLKOLVWVOULV PEow Tou ISDN.

e Aodoaléotepn petadoon.

e  KoAUtepn Kal Lo amoteAeopaTIK Xpron Tou ThAedwvikou Siktuou.

e YPnAég taxvtnteg petddoong (kavaAio/ypappeg pe toxutnta 64 kb/s) os oxéon pe
to PSTN.

e [Afpng ocuppatotnta pe OAa Ta AsttoupyoUvta Siktua Pe XpAon KOTAAANAwV
TEPUATIKWY SLOTAEEWV.

e JYUvbeon TOAMQMAWV TEPUOTIKWYV O Ml pOvo SloUppatn ypappn HeTatly tng
£YKATAOTAONG OULUVSpOUNT KAl Tou TomkoU Kévtpou ISDN  (tnAsdwvikn
ocuokeun, fax, H/Y, elkovotnAédwvo, 18LwTIkd TNAEDWVLKO KEVTPO K.ATL.)

Tunow npooPaong oto Siktuo ISDN
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Yrnapxouv Suo tumol mpooBaocng oto Siktuo ISDN:

e NpoocBaon Baocwol puBuol (Basic Rate Access — BRA) n omoia mpoodépel dvo
KavaAla twv 64 kb/s (B channels) kat éva koavaAl twv 16 kb/s (D channel) mou
xpnotuoroleital ya onuatodoocia (évapén kAnong, koudolLvicua K.Am.), dnAadn 2B
+ D kavaALa. ‘Etol, o xprjotng rou Stabétel Baotkn mpooPaocn, prnopsel va ekteléoetl
Tautoxpova TPELG SLOPOPETIKEG emIKOWwViec: a) dUo avefdptntec TNAEDWVIKEC
VPOUMEG KoL pla emkowvwvia Sedopévwy YopnAng taxvtntag B) plo omtikn
Asdwvia Kal emikowvwvia dedopévwv YaunAng taxutntag y) onoleodnmote Vo
avefAPTNTEG EMIKOWVWVIEG (TTANV OMTIKAC ThAedwviog) Kal emikowwvia Sedopévwv
XOUNANG TaxUTNTOC.

e MpooBaocn npwtevoviog pubuoL (Primary Rate Access — PRA) n omoia mpoodépel
30 «kovdAla B kat éva kavaht D twv 16 kb/s, &nhadn30B +
D xavdAia kal orneuBUvetal os eAATeG pe peyohUTEPEG avaykeg. Méow twv 30 B
KavaAlwv  mpaypatonowouvtal 30 .oAplOUEG  TOUTOXPOVEG — ETILKOWVWVIEG  TOU
OUVOPOUNTLKOU KEVTPOU eVW UEOW TOu KavaAlol D mapéxetal n onuatodocia
Tou ISDN.

(Mnyn: http://anamorfosi.teicm.gr/ekp_yliko/e-notes/Data/commnets/main.htm)

Kavadi-B (64 kbps) 2B+D

(cx)

Karvéi-D (16 kbps)

Keovahi-B (64 kbps) 30 B+D
\

Kavd-D (64 kbps)

Ixnua 5.1.3.a. Alemadn Paocwkol puBuou BRA (a) kat Alemadn mpwtevovtog pubuou PRA (B)

(Mnyn: ApBavitng, K., KoAuBag, I., & Outolog, 2. (2001). Texvodoyia AikTUwV EMIKOWVWVLWVY)

To ISDN xpnowgomolel thv umapyouoa TNAETLKOWWVLIOKK UTOSOUN, OMWCG QIALTEL TV
EYKATAOTAON £L6LKAC CUOKEUNG OTN HEPLA TOU XPNOTN, TNG OUCGKEVAG TEPHOTIOUOU SLKTUOU
NT1. O tnAemikolwwvIoKOG GopEaG TOMOOETEL TN OCUOKEUR QUTH OTO XWPO TOU XPnotn -
ouvdpounti Kal UETA TN ouvdéel pe tov KOUPo ISDN oto tnAedwvikd KEVTPO, APKETA
XALOUETPA POKPLA, XPNOLUOTIOLWVTAG TO CUVESTPAUEVO {elyog KaAwbiwy, mou naAldtepa
Xpnolgomolouvtav otn olvbéeon He To tTNAédwvo Ttou ocuvdpounti. Metda n Kivnon
Spopoloyeital amd to SiKTUO TOU TNAETKOWWVLIAKOU (opéa (UE TEXVIKEC HETAYWYNAS
TAKETWY, KUKAWUATOC K.a.). TN ouokeun teppatiopol NT1 eival Suvatd vo cuvbeBoulv
péxpL 8 cuokevég oe amdotaon 150 pétpa. Mmopel va elval CUCKEUEG ELOIKA OXESLOOUEVEG
yla to Siktuo ISDN, onwg Pndrakn thAedwvikr cuokeur|, Fax opdadacg 4, swkovotnédpwvo,
SpopoloynTnc, i AIMAEG CUOKEUEC, OTWCE N avaAoyLkn TNAEPWVIKI) CUCKEUT], KOV TEPUATLKO
K.a. Xtnv TeAeutaia Tepimtwon, xpnowlomoleital €18k SlAtaln, O TEPHUATIKOC
npooappoyeag (Terminal Adaptor, TA). Ta kavaAla B kat D elvat Aoylkd KavaAla KL Oxt
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duolkd. Etol otn ocuokeunp NT1 kataAnyel mavia o amdr SloUpuoTn ypaupn Ku oxt
TeEPLOOOTEPA KAAWSLA.

YmoAoyloTiig

pe kapTa ISDN Avaoyiko

Kal KApEpQ Fax opdbag 4  TnAépwvo

» U &S
TA
TnAewwvikn
00000 O [ acruo 15N
YPapHN
TA TuoKeLn

TEPPATIOHOU

I'r'l @ HikTOoL ISDN

Apopok_éyr]njq ISDN .rr]AELpt.ovo Fax opabag 3
pe ISDN interface

IxNnua 5.1.3.B. O €omAlopog tou ISDN

(Mnyn: ApBavitng, K., KoAuBag, I., & Outolog, 2. (2001). Texvodoyia AKTUwWV EMIKOLVWVLWVY)

H umnpeoia ISDN sival xpnotun, otav n petadoon Sedouévwv Sev elval cuveyng Kal ot
QVAYKeG o€ TaxUTNTA Kupaivovtal. O xpnotng mAnpwvel 6go Slapkei N kKARon, yI' auto eivat
OPKETA OUVNBLOUEVO Va XphoLoToLeltal oav epedpikry cUVEeon adLEPWUEVWV YPOUUWV.

To ISDN, mou meptypapape, avadepetat kat we ISDN otevig Lwvng (Narrowband ISDN), evw
avarntuxdnkav kat mpotuna ywa to ISDN gupeiag {wvng (Broadband ISDN, B-ISDN), ue
puBLO petadoong £wg 2 Mb/s, To omolo amaltel tn xprion OmTiKAC ivag.

MAgovektrpoata Melovektripata Baowkn xprion
. . , , Znopadikn Kivnon mou
Kootog avaloyo pe tnv AkpLBA yLa ouvexn , , ,
kivnon petadopa dedopévwy nephapBavet puvn, ewova,

bebopéva

Jav ededpikn ypapur pall pe
TLG 0L0UYXPOVEG ETUAEYOUEVEC

TNAEDWVIKEG YPAUUEC

Metadopd dwvng, ELKOVOC
KoL dedopévwy

Ipriyopn eykaBidpuacn
olvdeong

Xprion unapyouoag
UTIOSOUNG

I6avikn yla xpnon ocav
ededpukn ypopupn

Mivakog 5.1.3.a. Xapaktnplotka ISDN
(Mnyn: ApBavitng, K., KoAuBag, I., & Outolog, 2. (2001). Texvodoyia AKTUwWV ETIKOLVWVLWV)

5.1.4 Texvoloyieg Wnorakng Zuvdpountikig Mpoppur (xDSL)

To DSL mpoépyetal amo to opxlka twv Aé€ewv Digital Subscriber Line (Wnduakn
Juvdpountikn Fpappn) KoL otV oucia amoTeAel Lo TEXVOAOYiQ TTOU UETATPETEL TO QTTAO
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Acdwvikd KoAwdlo os éva dlaulo Pndlakng emkowvwviag peyalov elpoug {wvng e Tn
Xpnon eWkwv modems, Ta onoia tonoBetolvtal ot SUo AKPEG TG YPOoUuUNG. O SlauAog
QUTOG HeTadEPEL TOOO TIG XAUNAEC 000 Kot TG UPNAEG CUXVOTNTEG TAUTOXPOVA, TLG XOUNAEG
yla tn petadopd tou onpatog tng dwvng Kot TG uPnAég yia ta dedopéva. Ol CUOKEUEG
modems Aeltoupyouv Onwg ta KAaowkd modems, adol AapBavouv por Pndlakol onpatog,
TIOU OTN OGUVEXELD TO HETAdiSouv otnv ThAedwVIKN YpapUn HE TN Hopdrn avahoylkol orj-
potog uPnAou puBuou (Aéyovtal kat baseband modems).

Xpnotpomnotouvtat dladopeg texvoloyieg dlapdopdwaong, oL omoieg xwpilouvv to Slabéaiuo
gUpog {wvng TNG YPOUUNG o Tpila KavaAla: éva yla tn petadoon ¢ dwvng, €va yla tn
petadoon debopuévwy mpog ta avw (upstream) kL éva yio tn petadoon Twv Sedopévwy
TPOG Ta KATw (downstream).

Avaloya pe to €l6oc¢ Tou modem mou Ba cuvdEcoupe, METUXOIVOUUE Kal SLadOPETIKES
emdooelc. Me to DSL emtuyyavovral uPnAdtepeg Taxutnteg petadopdg deSopévwy (UEXpL
Kat 52,8 Mbps ano to Aladiktuo | GANO amopoKpuopévo ThAemiKkowwvLako SiKTuo mpog To
xpnotn -downstream- kat 2,3 Mbps amd to XpRotn mpog to Aladiktuo -upstream- evw
TauTtoxpova PETADEPOVTAL KOL TA AVAAOYLIKA oAATA TNS GWVAG.

OL Siadopeg mopoarlayéc xDSL umootnpilouv OCUUMETPIK 1 ACUPUETPn Hetddoon
Sedopévwy. Auto onualvel, ot ta Sebopéva pmopei va petadidovtal pe tnv S N
SladopeTikr TayuTnTa TPog TG Suo KateuBuvoelg (downstream kal upstream). ‘Etol, kaBe
napalayr) prmopet va eival KatdAAnAn yla xpnon oe edapuoyEG, OMOU  ammalteitol
uPnAotepn toxuTnTa otnv katelBuveon petadoong mMpog to xpnotn (m.x. mpocPfacn oe
lotooeAibeg) | dla TaxvTnTa Kol mPog TG U0 KATeuBUVOELG (TX. UTIOKOTAOTATO Yla
VYPOUMEG EL, TnAebSilaoken).

Router Modem SDSL

ZUYKEVTPWTHS
\ \ mpéoPaong SDSL

ATAN biovppaTn ypappn

IxAua 5.1.4.a. NpocBaon tomikoL Siktuou os SIKTUO eupeiag TEPLOXNG LUE TNV TEXVOAOyLa
SDSL

(Mnyn: ApBavitng, K., KoAuBag, I., & OUtatog, 5. (2001). Texvoloyia AKTUWV ETIKOVWVLWVY)

OL texvoloyiec DSL avadEpovtal yevikd wg XDSL kat ot Kuplotepeg amd autég sival: ADSL,
HDSL, SDSL kat VDSL.

Texvoloyia Inunaoia ‘ Ap1OpéC | Taxotnta Méyiotn
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Zeuywv Anootaon
ADSL Asymmetric 1 8 Mbps downstream 3 Km
DSL 1,5 Mbps upstream 6,6 -7,5 Km
ADSL Lit 1 1 Mbps downstream
e 384 Kbps upstream
. . ) 2 Mbps full duplex 3.5-4,5 Km
HDSL High-bit-rate (E1)
DSL 3 1,5 Mbps full duplex
(T1)
2 Mbps(il’;.lll; duplex 3 Km
SDSL Single-line DSL 1 1,5 Mbps full duplex
(T1)
13 -52 Mbps
el I e
2~ <> VP 0,3-1,4km
upstream

Mivakag 5.1.4.a. Ot texvohoyieg xDSL

ADSL. To ADSL, To omoio Tpoépxetal amo Ta opylkd twv Aé€swv Asymmetric Digital
Subscriber Line, eival auto mou Sivetal 0Toug ePLocOTEPOUG AAOUG XproTeg otnv EAAGSaL.
H texvohoyia ADSL s€aodalilel mpocBaon vPnAwv Tayxuttwy oto Aladiktuo kal oe dAa
TnAemikowvwviokd Siktua, Sivovtag tn Suvatdotnta yla toutoxpovn petadoon Gwvng Kot
Sebopévwy (6edopéva, KLVOUHEVN EIKOVA, YPADLKA) HEOW TNS AMARC TNAEPWVLKAC YPOUUNAG.
KOplo xopaktnplotikd tng texvoloyiag eivat otL n petadopd OeSoupévwv yivetal e
OOUMUETPO TPOTO, SnAadn mpoodépel Sladopetikd pubud yia tn AnPn (Héxpt 8 Mbps
downstream) kot Stadopetikd ya thv amootoAny Sedouévwv (1 Mbps upstream). To
ONUAVTLKOTEPO Elval OTL To eVpog {wvng dev To polpalopacts, ald eival € oAokAnpou otn
S1aBe0n pac. Eva emumAéov XOpaKTnPLOTIKO elval OtL n cuvdeon ADSL eival poéviun kat
Slabéolun ava naoa oty (always-on), dnAadn dev amatteital cuvdeon kol amocuvean
amno 1o Siktuo onwe cupPaivel pe TG TNAEPWVLIKEG KAROELG. QOTOC0 Ba IPEMEL VO TOVLOTEL TO
YEYOVOC OTL n anddoon tou ADSL e€opTtdtal onuUavTIKA amnd TV amootacn Tou Xpnotn amno
TOV TNAETUKOLVWVLAKO Ttapoxo kot ¢Odvel ta:

1,5 Mbps yla anoéotaon 5,5 km
e 2,0 Mbps yla anootaon 4,9 km
6,3 Mbps yLa anéotacn 3,6 km
8,4 Mbps yla andéotaon 2,7 km

E€eAypéveg exkdooelg tou ADSL eivat to ADSL2 kat to ADSL2+, oL omoleg mapéxouv
MEYOAUTEPEC TAXUTNTEG AELOTIOLWVTOC SLOPOPETIKA TO Upog {wvng Tou KaAwdiou. H péylotn
ToXUTNTA TTOU WImopPEel val emtuxel to ADSL2+ eival ta 24/1 Mbps (4 ta 24/3,5 Mbps o€
TEPUMTWON Tou UAomolel to mpotumo ITU G.992.5 Annex M), aAAd otnv mpdaén moAu Aiyol
XPNOTeG UmopolV va. cuvdebolv 0g AUTEG TIG TaxUTNTEG, AOYW TNG QIMOCTACKC TOUG Ao TO
TNAEDWVIKO KEVTPO.
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, , , , Méyiotog puOuag Méyilotog pubpog
Ovopoa npotunou Kown ovopacia g e

/;NS' T1.413-1998 Issue | \psy 8 Mbit/s 1.0 Mbit/s

ITU G.992.1 ADSL (G.DMT) 8 Mbps 1.0 Mbps

ITU G.992.1 Annex A ADSL over POTS 8 Mbps 1.0 Mbps

ITU G.992.1 Annex B ADSL over ISDN 8 Mbps 1.0 Mbps

ITU G.992.2 ADSL Lite (G.Lite) | 1.5 Mbps 0.5 Mbps

ITU G.992.3/4 ADSL2 12 Mbps 1.0 Mbps

ITU G.992.3/4 Annex J ADSL2 12 Mbps 3.5 Mbps

ITU G.992.3/4 Annex L RE-ADSL2 5 Mbit/s 0.8 Mbit/s

ITU G.992.5 ADSL2+ 24 Mbit/s 1.0 Mbit/s

ITU G.992.5 Annex L RE-ADSL2+ 24 Mbit/s 1.0 Mbit/s

ITU G.992.5 Annex M ADSL2+ 24 Mbit/s 3.5 Mbit/s

Mivakag 5.1.4.B. Ta mpotuma tou ADSL

Texvoloyia ADSL. To ADSL s€aodalilel mpocBacn vPnAwv TaxuTATWY oto Aladiktuo Kat oe
AaAAa ThAemikowwvioka Siktua, Sivovtog £Tol T SuvaTtotnTa Yyl TAUTOXpOVN HETASooN
dwvng kot Oebopévwv (bedopéva, KwvoUpevn €lkOva, ypadlkd) HECW TNG ATAAG
TNAEDWVIKAC YPAUUNG. AUTO yivetal edlkTo Xapn otoug eéediyugvoug alyopiBuouc kot otn
BeAtiwuévn Ynelakn eneéepyacio oHuatog, to omoio cUUTLE(ouV o UeyaAo Babuo tnv
mAnpodopia mou petadidetal péoa amo Ta unapyxovia ThAsdwvikd KaAwdia, Kabwg eniong
Kal otn BeAtiwon Twv PETAOYXNUATIOTWY, TWV AVOAOYIKWY GIATpWY KOl TWV UETOTPOTIEWVY
onuartog (amod avaloyko og PndLako).

TG amAEG TNAEPWVIKEG CUVOEDELC e XOAKLVO KOAWSLO XPNOLUOTIOLEITOL HOVO N TEPLOXN
ouyxvotntwv 0-4 kHz ywa tn petadoon tng ¢Pwvnc. Autd bivel tn Suvarotnta va
XpnotpomnolnBolv ol peyaAUTePeG oUXVOTNTEG yla TN Uetadoon AAAwv deSopévwy. Emeldn
TO €UPOG ElVOL TIEPLOPLOUEVO KaL OL CUVNBOLOUEVOL OLKLOKOL XPrOTEG €XOUV HEYOAUTEPO OYKO
0TO KaTEPaopa mapd oto avéfacpa, XPNOoLUoToLE(Tal PEYaAUTEPO €UPOG CUXVOTATWY yla
TNV QAMOCTOAN amo TOV TIAPOXO TPOG TOV TEALKO XPNOTN amo TO €UPOC CUXVOTNTWV TOU
XPNOLLOTIOLELTAL YL TNV QITOCTOAN] Ao ToV TEALKO XProTh TPOG TOV TAPOXO.

AUTEC oL ouXVOTNTEG UTTOSLALPOUVTAL O AKOUO ULKPOTEPEG MEPLOXEG Twv 4.3125 kHz Kot
ouxva ovopalovrtal bins. 2uviBwg tTa modems Katd TNV évapén tng emKowwviag eAéyyouv
Eexwplotd KAOe TETOLO TIEPLOXN) YLa va KaBoploouv TOLEG amd QUTEC TIG TIEPLOXEG UITOpOUV
va xpnotuornotnouv.

Auti n olvbeon XPNOLUOTIOLEITOL ylot TN MHEeTadopd amod Tov TEAKO XpNotn HEXPL TO
avtiotolyo TNAEDWVIKO KEVIPO TNG TEPLOXNG. 2TO TNAEPWVIKO KEVTPO TNG TEPLOXAG N
petadoon twv Sebopévwv SlakAadwvetal péow twv DSLAM kat petafiBaletal (ouvndwg)
LE YPOUMEG TTOAU HeyaAlTeEPNC TAXUTNTOC OTOV OVTLOTOLYO TAPOXO SESOUEVWV.
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ADSL/ADSL2+
0 4kHz 25,875 kHz 138 kHz 1104/2208 kHz

PSTN Upstream Downstream

Ixnua 5.1.4.8: Xprjon cuxvotritwv PSTN
(Mnyn: https://el.wikipedia.org/wiki/Asymmetric_Digital _Subscriber Line)

210 IxAua 5.1.4.B., ue KOKKWO daiveTal N MEPLOX CUXVOTATWY TIOU XPNOLUOTOLEL N armAn
tnAsdwvikn ovvdeon (PSTN), pe mpacotvo n meploxr tou upload kal pe UMAE n TepLOXN TIOU
xpnotuornoteital yta download amnd to ADSL.

OL TNAEDWVIKEG YPAUPES HEYAAOU HAKOUC TpokaloUv peydAn e€acBévion ota onupata
uPnAwv cuxvotNTwy Tou pnopel va ¢ptaocel kat ta 90 dB oto 1 MHz (to omoio anoteAsi o
avw 6plo tng {wvng mou xpnotpomolel to ADSL), umoxpewvovtag £tol Ta ADSL modems va
"SouAelouv TOAU oKANPA" yla va TETUXOUV HeyaAo Suvaplkd upog, va Slaywploouv ta
Kavalla Kol va Kpatrioouv to B0puBo oe xapnAa enineda. Mo tov amAo xpriotn to ADSL
daivetal katL anAo -Stadaveic "owAnveg" cuyxpovwy Sedopevwy SLaPOPETIKWY TAXUTATWV
TAVW Ao amAEG TNAEPWVLIKEG YpapUeES. Méoa ota ADSL modems, 6mou 6Aa ta tpaviiotopg
AeltoupyoUlv, umapxel éva Bavpa texvoloyiag. MNa va dnuoupynbolv mMoANAmAG KavaAlo
enkowvwviag, ta ADSL modems ywpilouv to dlaBéoo elpog Lwvng plag TNAEPWVIKAG
VPOUUAG HE €va amd Ttou¢ Sduo akohouBoug tpomoug: o) MoAumAegia pe Siaipeon
ouyvotntag (Frequency Division Multiplexing) | B) KataotoAn tn¢ nxouc (Echo Cancellation).

HDSL. To akpwvlulo HDSL mpoépxetal amd ta apxlkd twv Aééewv High-bit-rate Digital
Subscriber Line kat o avtiBeon pe to ADSL glval GUMUETPLKO Kol TipoodEpeL Tov iSlo puBuo
petadopag Sedopévwy (Léxpt 2 Mbps) tdoo yla t anootoAn oo Kat yia tn Aqdn. Qotooco,
n Héylotn amdotacn PeTall Twv SUo AKpwv dev pmopel va umepPaivel ta 3,5 km. Mua dAAn
Baoikn Stadopa amd to ADSL sival otL amnatteital n eykatdotoon 2 tTNAEDWVIKWY YPOoUUWY
(2 ouveotpappéva kahwdia). Nedtepeg ekbO0eLg TNC Texvohoyiag HDSL, eival to HDSL2 (2
Mbps, 1 UTeUyoc ouveoTpoppévou KaAwdiou) kat to HDSL4 (2 Mbps, 2 Teuyn
CUVECTPAUUEVWV KAAWSIWVY).

SDSL. To SDSL, Single-line Digital Subscriber Line, elval pia texvoloyla napopola pe to HDSL
600V adopd oto pubuo petadopdc Sedopévwy (LEXPL 2 Mbps), mou amnattel Opwg povo éva
OUVECTPAUUEVO (elyog XaAKkoU. a to AOyo auto, n UEYLOTN amootacn Hetafl Twv SUo
akpwv Sev pmopetl va gmepva ta 3 km.

VDSL. To VDSL, Very-high-data-rate Digital Subscriber Line, umopei va woel evtiunwolaka
HUEYOAUTEPEG TOXUTNTEG TIoU MMopel va ¢tavouv ta 52 Mbps, HE TEPLOPLOUO OUWE TN
péylotn amootacn HeTtafl Twv SUO AKPWVY TOU XAGAKIVOU aywyol. AvAaAoyo HE TNV
vAoroinon, to VDSL &g umopet va emepva to 1,5 km kat ot puBuol petd@doong Kupaivovtat
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yla ™ AqPn €wg 52 Mbps kal yla tnv anootoAn £€wg 12 Mbps. Awadoxog texvoloyia Tou
VDSL eivat to VDSL2, mou mapéxet Tax0TNTeG mavw amnod 200 Mbps og oAU pikph amootoon,
100 Mbps ota 500 pétpa kat 50 Mbps oto 1 XIALOUETPO.

5.1.4.1 ZuoKEUEG TEPUATIONOU Siktuou DSL Modem/DSLAM

To DSL xpnotpomolel U0 KoOppATIO EEOTMALOMOU, £vVa OTNV MAEUPA TOU TIEAATN KOl €V OTOV
mapoxo umnpectwv Atadiktiou, TNV TnAedwviky etalpsia [ évav GA\ov  TApPOXOo
umnpectwv DSL.

JTNV MAEUPA TOU TIEAATN UTTAPXEL VoG MOUMOSEKTNG (transceiver) DSL, o omoiog pmopel va
TMapEXEL KL AMeg umnpeoiec. O MAPOXOG  UTNPECLWY DSL SlaBétel
£vayv ntoAurtAéktn/amonoAuntAéktn twv Yndlakwv cuvSpountikwv ypappwv DSL (DSL
Access Multiplexer, DSLAM) yia va AapBAVEL TIG CUVOETELG TWV TIEAATWV.

Mounodéktng (Transceiver). OL meploocdtepoL Olklakol TeAATEG amokoAoUv Tov &Ko
toug DSL mopmnodéktn éva "DSL modem". Ot texvikol otnv tnAedwvikn etatpeia f tov ISP tov
armokaAoUv éva ATU-R. Avefdptnta amoé to nwg ivol yvwotog, eival to onueio Omou ta
Sebopéva amnod tov umoloyloth tou xprotn n to diktuo cuvbéovtal pe tnv DSL ypappn. O
TIOUTOSEKTNG UMOopEl va ouvdeBel pe tov €omAoUO evog XprRotn pe TTOAAOUC TPOTOUG, OV
KOL OL TEPLOCOTEPEG OLKLOKEG EYKOTOOTACELS XpnoLlgomolovv cuvdéoslg USB Ry 10 base-
T Ethernet (UTP).

OMo kal meplocdtepeg ADSL ypap g xpnotpomnololvTal yla Tn ouvdeon SIKTuwv ypadeiwv
pe to Awadiktuo. Itnv meplmtwon oautn, xpnowomowoUpe éva ADSL modem/router
(6popoAoynTtn) avti yia éva anhd ADSL modem.

Juvnbwg, untapyouv ta e€n¢ €idn ADSL modems :

e Efwtepikd ADSL modem yLo cUVSEeoN pe pa KapTa SIKTUOU OTOV UTIOAOYLOTH,
ouvnBwWs HEoW evog kaAwdiou 10baseT.

e Efwtepiko ADSL modem yia cUvbeon pe Buopa USB otov umtoAoyLotr).

e Eowteplkd ADSL modem, mou Bupilel otnv epdavion pia kapta StkTtuou.

Ewkova 5.1.4.1.0: Tumiko e€wtepikd ADSL modem/router

DSLAM. To Digital Subscriber Line Access Multiplexer (DSLAM) eivat o
TIOAUTIAEKTNG/AMOTOAUTIAEKTNG  TwV  Pndlokwy ocuvdpountikwyv  ypapuwv DSL (Digital
Subscriber Line). Eival pla cuokeur mou tomoBeteital £ite oto KEvtpo THAETUKOWVWVIOKWV
Mapoxwv, elte o€ Kaumiveg oto Spopo, site avtikablotouv toug Kataveunteg kaAwdiwy, eite
HMECO OE TTOAUKATOLKLEG.

To DSLAM otnv TAsUpd TOU Tapoxou eival o €fOMALOMOC TOU emutpenel oto DSL va
Aettoupyel. Eva DSLAM Aappavel cuvdEaelg amd moAAoUC MEAATEG KOL TIG CUVEVWVEL OF Hia
ouvbeon uPnANg xwpntkotntag mpog to Atadiktuo. Ta DSLAMS sival yevikd €UEALKTA Kall
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UmopoUV va urootnpi&ouv moAlou¢ tumouc DSL oto 610 Kevtplko ypadeio kot SLadopeTIKEG
TOWKIALEG TTPWTOKOA WV Kal Stapdpdwong (modulation) otov iSlo tumo DSL. EmumAéov,
1o DSLAM umopet va mopéxel emumAéov Aeltoupyleg oOmwg OSpopoAoynon (routing) n
ekywpnon Suvapkwy IP dleuBlvoewv yla Toug meAdteg. Mo TePLOcOTEPEG TANPOPOpPIieg
OXETIKA HMe TN Awauopdwon Awakpltic MoAutoviag (DMT) delte tnv evotnta .3 oto
MapdpTnua TWV CNUELWCEWV.

To DSLAM mepléxel éva povadikd modem (port) yla kaBe cuvdpountr) Tou CUVOEETaL o€
autd. Kabe kdpta oto DSLAM tumika €xel 24 ports kai, PePaiwg, umopolv va
eykataotaBouv MOANAAEG KAPTEG yla va KaAUPouv oAOKANPEG TtepLloxEG. Otav oUVOETOUUE
Kat avapoupe to modem/router Hog, TO TPWTO MPAYHA TTOU KAVEL gival vo cuvdeBel pe to
port Tou DSLAM mou pag avtiotolyet. Auti n dtadikaaoia cuvdeong petafy Twv SUo modems
ovopaletal "ouyxpoviopog"”, kat cuvnBwg €xel el61KO AaUmAKL Pe TV ovopaoio ADSL, line i
sync mou Seiyvel mwg €ywve pe erutuyia. H mpaypotiki taxvtnta ADSL yia tn cuvdeor Hog
eival n tayvtnta ov Ba emntteuxOel o AUTOV TOV CUYXPOVIOUO.

ROUTED

NETWORK

g-"
%)

Ixnua 5.1.4.1.a. KAaowkd DSL 6iktuo pe DSLAM

To DSLAM mapéxel pia amod TIg KUupleg Sltadopéc avdapeoa oto ADSL Kal ta KoaAwdLakd
(cable) modems. Emeldn ot xprioteg twv cable modems potpdalovtat cuvhBwe évav Bpoyxo
Siktuou (network loop) oe pla yettovid, n mMpocBecn xpnotwv onuaivel eAATTwon TG
anodoong o MOAEC TEPLTTWOELS. To 1810 LoyUeL Kal yia To DSL kaBwg to DSLAM Aettoupyel
ocav hub, &nAadn moAhol xprioteg polpalovtal To blo kavaAil (bus), pe amotéAeopa tov
Kopeouo Tou bandwidth.

Ewkova 5.1.4.1.8: E€wtepikd DSLAM

To kaAwdlakd modem umneptepel oe BEpata taxlTNTAG KAl KOOTOUG, KaBwg KAeldwvel
oe FastEthernet pe oxetikd ¢BnvoTEPO MAYLO evw TOPEXOVTAL Kal GAAEG uTtnpeoieg mavw
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art' auto, onwg TV, Telephony k.d. To ADSL mapéxetl pia adoowwpévn (dedicated) olvdeon
and tov kABe Xprotn €wg to DSLAM, mpdypa Tou onuaivel otL oL xprnoteg dev Ba
SLATOTWOOUV ULa EAGTTWON TNG amodoong He TV TPoobnkn VEWV XpNoTwy, LEXPLS OTOU O
OUVOALKOC aplBpoC Twv Xpnotwyv apxiosl va mopayeuilel (kopeoudg) tn ouvdeon uPnAig
TaxutnTag npog to Atadiktuo. Tote, pa avaBaduiwon (upgrade) amo tov mMAPOXO UTNPECLWY
uropel va nmpooBeoel emumAéov anddoon ylo OAOUG TOUC XPHOTEG TTou eival cuvbedepévol
oto DSLAM.

5.1.4.2 TonoAoyia - EEOMALOMOG

Onwg neplypadape mopamavw, Mia tumiki Ttomoloyia Siktuou ADSL daivetal oto
TOpOKATW oxnua 5.1.4.2.a:

Splitter
DSLM Phone .E'DSL Hl:lutE-'r
Hub
P hane SErver Host o Host B

Ixnua 5.1.4.2.a. TomoAoyia ADSL
(Mnyn:http.//www.h3c.com/portal/Products __Solutions/Technology/WAN/Technology Introduction/200701/19
5629 57 0.htm)

Zuvdeopoloyieg ADSL (splitterless kau splitter-based)

Otav naipvoupe ADSL oto omittL Yag, 0 TNAEMIKOWWVLOKOG TIAPOX0G TOMoBeTEl pio cuoKeun
otov nieAdtn (Network Interface Device - NID), yvwoth kat wg adsl modem/router, n onoia
Slaxwpllel TIg ouXVOTNTES TNG PWVNC, TTou Kupaivovtatl petafy 0 - 4kHz, amo tig uPnAoTepeS
ouxvotnteg Twv DSL onuatwy (25kHz - 1,1MHz). O SLoXwpLoTAC TWV CNUATWY SLopOPETIKWY
ouxvotntwy, £va younhomepatd ¢iAtpo, eival pla mabntikn ocuokeur, &nAadn bev
XPeLaletal emMUTALOV TIAPOXN PEVUOTOC Kal UTopel va cuvexilel va Aettoupyel, av umapget
Torukn Slakomr mopoxng pevpatoc. Yrmapyxouv SUo Paoclkég katnyopieg cuvdeopoloyiag
ADSL, n splitter-based kau n splitterless. Kai otic U0 mepntwoelg oto onitt pag ¢pOdvel éva
SloUppato kaAwdlo. Qotooo, yia tnv splitterbased texvoloyia amatteital n eykatdotaon
EVOC SLaXWPLOTH oAUATog amod TnV TnAedwvikr £TALpEld OTO XWPO TOoUu cuvdpounth (site
HEoQ OTO OTtiTL elte £€W amo AUTO), WOTE va SlaXwPLOTEL To onua TG PWVAC Ao To cRUA
Tou petadEpel Ta dedopéva. MNa tn splitterless texvohoyia, dev £xoupe SLAXWPLOUO TwWV
U0 onuatwv. H texvoloyia splitterless eival yvwotn kat wg "Universal DSL" n "G.Lite" n
"DSL Lite".

e Me to splitterless DSL, to DSL modem cuvééctal amneuBeiag pe tnv tAsdwvikn
YPOUUN, OTIWE KoL oL TNAEPWVIKEG CUOKEVEC (ZxAua 5.1.4.2.8). To modem TepLéxetl
€181KA chips mou Slayxwpilouv ta onuoata, oAAd Asettoupyolv oe XapnAdtepn Loxv,
wote va pn dnuoupyouv mapeuPolég ota onuata tng dwvng. Etor, n péyiotn
TaxUTNTA UETAPOPAC Sedousvwy gival UIKPOTepn o oxéon pe to splitter-based
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DSL. EmuumAéov, ol TNAEDWVLKEG CUOKEUEG amaltouV tnv Umapén evog diktpou (filter)
niou Ba mapepnodilel ta onpoata DSL (6eSouévwy), Ta omola pmopel va akouoTtouv
w¢ B0puPBog otn ypopun kal va moapeuPAnBolv otnv Kavovik Asltoupyla Tou
Aedwvou.

e Ano tnv alhn, pe to splitter-based DSL, o orjpo DSL (6eb6opévwy) Staywpiletal amno
™ ypapun tou tnAsdpwvou kot pe Stadopetikd KaAwdlo odgvel mpog To modem
(ZxNua 5.1.4.2.y kai 6). Auto amnaltel, Onwe kataAhapaivoupe, emumAéov KaAwdiwon
TIou oTolyilel, Omwg otolyilel emiong Kal o dlaxwplotng onuatoc. To KaAwdlo tou
modem cuvdéetal péow Stemadng (NIC-Network Interface Card) n onoia cuvnBwg
gival pla kapta Ethernet ) éva hub to omoio Ba cuvdéetal og Tomikd Siktuo.

Av doutov, n TNAedwviki pog ypappn sivot PSTN pe evepyomownuévn olvSeon ADSL,
UTOPOUUE va SLOKPIVOUME TIC MOPOKATW TEPUTTWOEL E€YKATAOTAONG SIKTUOU HE Xpnon
diAtpou (filter) n droxwprot (splitter):

LINE
Tt g :
Moy ]

PSTN

# filter ._L

ADSL modem

Ixnua 5.1.4.2.B. 20vdeon ADSL oe ypaupn PSTN pe xprion diktpou (splitterless)
(Mnyn:http://users.sch.gr//iliaslamprou/images/stories/askiseis_electrikwn egkatastasewn/phones and lan _ins
tallation diagram.pdf)

splitter  prone

TnArumms ”NE, |

Toaun " q PR—
PSTN MODEM \ ‘
S
ol e
=

ADSL router

Ixnua 5.1.4.2.y. 30vdeon ADSL oe ypaupn PSTN pe xprion dtaxwplotr oiuatoc (splitter-
based)

(Mnyn:http://users.sch.qr//iliaslamprou/images/stories/askiseis _electrikwn egkatastasewn/phones and lan ins
tallation diagram.pdf)

Avtiotolxa, av n tnAepwvikn pag ypapupn eival ISDN pe evepyomoinuévn ouvdeon ADSL,
UTTAPXEL N OUCKEUN TEPHUATIOMOU SLKTUOU — netmode KOl EMOUEVWG N EYKOTACTAON TOU
Siktbou Ba yivel we e€nc:
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netmode Line 1

splitter \}h Line 2 b ‘
LINE PHONE | -
Trhogunr -
oy 3
MODEM
ISDN

=

IxAua 5.1.4.2.6. uvdeon ADSL og ypappn ISDN pe xprion dtoxwplotr onpatog (splitter-
based)

(Mnyn:http://users.sch.qr//iliaslamprou/images/stories/askiseis _electrikwn egkatastasewn/phones and lan _ins
tallation diagram.pdf)

ADSL router

‘Eva tumiko ADSL splitter (SlaxwplotAg OAMOTOC) TTOU XPNOLLOTIOLELTOL OTIG EYKATAOTAOELC
SiktUou, palvetal otnv MAPAKATW £lKOvVa 5.1.4.2.a:

ey

o
—

7 3

Ewkova 5.1.4.2.a. Tumiko ADSL splitter (Staxwplotig)

5.1.4.3 To vteounéA (dB), Adyog ZRpatog ipog @dpuPo (SNR), EEacBévnon

To vteowunéA (dB). O Xelplopog MOAU peydAwV 1 TIOAU HIKPpWV aplOpwy Kal oL TPAEELS
peta€ld TOUG OL OmoleC €XoUV WG AMOTEAECHO aKOUPO HeyaAUTEpOUC 1 avtioTowa
HLKPOTEPOUG aplBpolg, SUOKOAEUOV TIAVTA TOUC UNXOVLIKOUC KOl TEXVIKOUG ETLKOLVWVLWV
16lwe KaTd TN SLapKela epyacilwy Kot LeTpioswy nedlou.

Mo mapAadelypa, AV ULa TNAEMKOWVWVLAKN GUCGKEUH EKTEUTEL onjpa toxVvog 0,001W r} ImW
(WABar) to omolo talldelel péoa amd €va Kavail emkowvwviog pe e§ao0évnon 10.000
dopEg, oTov Mpooplopd dtdvel onua Loxvog 0,001 * 1/10.000 = 0,0000001W.

Nwplg, oKOUN, TO OUYKEKPLUEVO TIPOBANUA OVTLUETWITIOTNKE HE TNV ELCOYWYN HOVASWV
UETPACEWV Kal oUYKplong ol omoiec Pacifovtal ot paBnuatikég OLOTNTEG TwV
AoyapiBuwv. Av n TN tou peyEBoug avtikataotabel amd tov AoydplBud tng, TOTE Ol
aplOuol €xouv Ayotepa Pndia kat, avti yia moANAmAACLAoPoUG Kol SLOLPECELS, KAVOUUE
TPOOBECELG KOl APALPETELG.

Jtnv nepintwon) pag, log(0,001)=-3 kat log(1/10.000)=-4. H tehwkr} otddun ivat -3 + (-4)=-7 R

-7

O€ KOVOVLKA Hopdn 10 W.

O MoyapBpog tou aplBuol mou ekdpalel mdoeg GopEG elval LeyaAUTEPO 1) HLKPOTEPO Eva
péyebog amnod éva alAo ovopdotnke Bel (mpog TipAv tou edeupéTn TNC MPWTNG TPOKTIKAG
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ouokeung tnAedpwvou, Alexander Graham Bell). Emeldr) to Bel (B) eival mpakTikd peydaAn
povada, xpnoluomnoleital to dékato tou Bel ) deciBel (dB), 1 dB = 0,1 Bel rj 10 dB = 1 Bel.

_ 2
E€ oplopoU sivat: dB= 10log C%l)' OTAV CUYKPIVOUE TIUEC LOXUOG CNUATWY (NAEKTPLKWV

A OTITIKWV).

To deciBel (dB) gival kaBapog aplBUoOG (OXETIKOC, CUYKPIVEL HEYEDN). MOvo Otav opLoTel To
uéyebog avadopdcg (P1, otov mapovopoaotr), To dB cuvodeletal amd eMUMTAEOV XOPOAKTAPA O
omoiog poodlopilel to péyebog avadopdg kat To dB eival aplBuog otig (Sleg povadeg e to
péyebog avadopag.

Napadsypa: Mo aclpuatn KAPTO SIKTUOU EKTIEUTEL e LoxU 100mW 1} 20 dBm (m: To
uéyebog avadopag ival to ImW). To onpa odnysital péoa amnd koAwdlo pe e€aobévnon 3
dB (-) og pwa kepaia pe kEpdog 6 dBi (+) (I cUYKPLVETAL LE LOOTPOTILKA KEPQALA - isotropic).

H teAkn woxu¢g EIRP (Effective Isotropic Radiated Power), mou ekméumnetal, ival 20 -3 +6 = 23
dBm (200mW), evw L€ ULa LOOTPOTILKN Kepaia Aeimel o teAeutailog mapdyovrag (+6dB) kat
eKTEUTEL pe 20 -3 = 17 dBm (50mW).

Mati xpnowuomnolov e to dB;

Emedn yia Sladoxikég Pabuideg evioyutwv Kal £€aoBevicewv O UMOAOYLOMOG TOU
OUVOALKOU KEPSOUCG avayetal o mMpooBeon kot adaipeon Twv EMUEPOUG KEPSWV I
anwAelwy os dB, avti yla mToAAATAQCLOGHOUG KAl SLALPETELG.

O Mivakag 5.1.4.3.a O&eixvet tnv avtotolxia dB og Adyoug TWMwV LWOYXUOG Kal
Tdcswv/peupdtwy. Me Baon tov mivaka emoaAnBelote OTL OL TIUEC LOXUOG EKTIOUTNG (o€
mW) tng aclPUATNG KAPTOG TOU TaPAdElyMaTOG €lval autéc Tou daivovtol oTLg
napevOEoeLc.

To vteounél (decibel dB)

e EivaiAoyaptBpkn (log) povada. Kabapdc aplBpog.
e Boaowkn povada eival to Bel. Emeldn) eival mpakTikd UEYAAnR XPNOLUOTOLETAL TO
deciBel ( 1 deci Bel = 0,1 Bel).
e Ekdpdalel mooeg dpopég sival eva péyebog peyalutepo (+) | pkpotepo (-) amod £va
AaAho.
e Mnbéév 0 dB onpaivel 0tL ta Suo cuykpLvoueva LeyEDn gival ioa (ko OXI undév).
e Otav 10 dB cuvodeletal kal amd emmAéov ypappa(-ta), mavel va sival kabapog
oplOuoG.
e Acsiyvel mooeg popég eival peyaliTtepo/Ukpotepo amod to HéyeBog avadopdc (oTig
181G povadec).
0O 30dBm:
=  uéyebog avadopag (P1) to 1 mwW
=  30dB->x 1000 ¢popeg
= P2=1000mMWnR1W
e +3dB onuaivel Suthdotla LoV, -3dB pLon wyv
e +10dB onuaivel dekamAdola Loxy, -10dB to éva §£kato TG Loxuog
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w | oo | Moroosbomn | gy | Mo | ot
PEVHATWV
-10 0,10 0,316 7,0 5,01 2,24
-6,0 0,25 0,501 8,0 6,31 2,51
-3,0 0,50 0,707 9,0 7,94 2,82
0 1,00 1,00 10 10 3,2
0,5 1,12 1,06 15 31,6 5,6
1,0 1,26 1,12 20 100 10
1,5 1,41 1,19 25 316 18
2,0 1,58 1,26 30 1.000 32
3,0 2,00 1,41 40 10.000 100
4,0 2,51 1,58 50 100.000 316
5,0 3,16 1,78 60 10° 1.000
6,0 3,98 2,00 90 10° 31600

Mivakog 5.1.4.3.a: Avtiotolyia dB og AGyouc TLHwV LoV oG Kol TACEWV/PEUUATWY

Napadsiypa xpong dB

Ytov Mivaka 2.4.1.6: Embooelg kaAwdiwv (TP) cludwva pe to ANSI/TIA-568-C.2, Tou 20U
Kedalailou, daivetal ot éva kaAwdlo UTP Cat 5e oe amootacn 100 pETpWY MOPOUGCLALEL
e€aoBévnon 21,0 dB otoug 100MHz.

Av 10 onpa tou 4mW 1} 6dBm, moon €ival n Lox\¢ Tou Gpatog mou GTAVEL aTtnv GAAN dkpn;
AouAglovTag LE TUTIKEG LOVASEG LoxUog To W Kat ta urto/toANamAdoLd Tou:
a' tponog (kat' evdeiav uadnuUatikog utoAoyLouog)

Kavovtag xprion tng oxéong mou opilel to dB yla TIHEG LoxUog, Bftoupe Pi=4mW kot
XPNoLUomolwvTag Ul apbBuopnyavn (scientific calculator) Abvoupue tn oxéon:

dB= 10log(P,/P,)=- 21= 10log(P,/ P,)=P,/P,= 10 *'*=p,/4= 10 *'=
P,= 4-0,007943=P,= 0,03177 mW
To onpa Eekvasl 4mW kal peta amno e€acbévnaon 21dB dptavel va gival poAg 0,03177mW
8' tpomocg (ue nivakeg avriotolyiog dB o AOyouc TIUWV LoXUOG)

Av avatpé€oupe otov MMivaka 1 ywa Adyoug Twwv Ltoxvog, ta 21dB eivalr 20+1 dB n
ouvteleotnc 100 *1,26 =126. Eneldn sival e€aocbévnon, we dB to mpoonuo sivat apvntiko n
0 ouvteleotng “61d”. H tehwkn Loxug eivat 4mW/126 = 0,03175mW, tun 6la oxedov pe
QUTHV TIou UTtoAoYioaype.

AouAelovtag PE TUTIKEG LOVASEG LoXU oG To dBm Kal Xpnoponowwvrag to dB:
To apxtko onpa eivatl 6dBm kat peta anod e€acbévnon -21dB dptavel va eival 6-21=-15dBm.

Agv xpelaletal va epmAoakoUpe KaBOAoU pe TTOAUTTAOKOUG UTTOAOYLOOUG.
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E§acOévnon, O6puPocg kat Aoyog ZRpatog npog @dpufo

Eva onfua, NAEKTPLKO, OMTIKO 1 NAEKTPO-HAyVNTIKO, KaBw¢ odelel péoa amo éva
ETUKOLVWVLAKO KOVAAL, £Va GUGCLKO HECO, OTASLAKA XAVEL LEPOC TNG APXLKNG LOXUOG TOU Kall
$TAveL OTOV TIPOOPLOMO TOU ME XaunAotepn oxU. H amwAela odeiletal ota Guolkd
XOPOAKTNPLOTIKA TOU HEOOU, KAAwSioU, OMTIKAG (vag, TNAEDWVIKNAG YPAUUAG K.ATT.

Q¢ e€acB£vnon opiletal o AOyog TG LoxUOoG TOU CHUATOC TToU GTAVEL 0TV £L0060 ToU S€KTN
ANUNG mpog TNV apxikn Loxyu otnv £€£060 tou mounov. H e€acbévnaon petpatal os decibel
(dB) oe ouykekpluévn ocuxvotnta, 1.X. 15dB @1kHz. MoAAéc dopég, otav xapaktnpilet
duoka péoa, divetal wg mivokag TLHWVY yia SLadOopETIKEG CUXVOTNTEG AVA HLovada LNKOUG.

ESaocBévnon
/\\/ — ’N\J

Mnyé fﬂ N m
ngﬂgou Viaw N‘M EZaocBévnon

+ B6pupog

Ewkova 5.1.4.1.a: E€acBgvnon kot B6puPog

To xpriowo onpa tng mAnpodopiag mapodtl Eekiva and Tov MOUNo Lovo Tou, ot Stadpoun
“gumhoutiletal” pe Sladopa  avemBUUNTO OAHATA TR oOmoio To enmnpealouv, TO
mapapopdwvouv Kal Suoxepaivouv thv avaktnon tng mAnpodopiag amd tov 6£ktn. Ta
averBupunta autd onuata ovopdlovtal 00puBog. HAEKTPLKOG Kol NAEKTPOUOYVNTLKOG
BopuBog emnpedlouv avtiotoya NAEKTPIKA 1 NAEKTPOMOYVNTIKA CHLOTO KOl TIPOEPXETAL
OO NAEKTPOUAYVNTIKEG EKTIOUTIEG, NAEKTPLKEG SLATALELG KAl UNXAVEG Kakng oxediaong n
eodpaipévn Asttoupyla toug. Mnyn Ttétolou BopuPou pmopel va elval Kal NAEKTPLKN
Spaotnplotnta tng atpoodalpag, OmMwe Kepauvol kal aotpaméc. O NAEKTPOUAYVNTIKOC
BopuPoc Sev emnpedlel TA OMTIKA ONUOTA KOL TIC OTTIKEG (VEC. XTA HETOAALKA-XAAKLVO
KaAwdLlo £vag mopdyovtag mou pnopst va pewwaoet tov B6puPo eival n BwpakLor Toug Kot
velwon tng OwpAKLong KAl TWV HETOAALKWY LEPWY TWV CUCKEUWV.

Ektdg amd touc e€wteplkolg mapdyovieg, BOpuPOC MAPAYETAL KOL ECWTEPLKA (EVOOyEVW(),
ard Ta NAEKTPOVIKA KUKAWUATO EViOXUONG Kol eMe€epyaoiag Tou ofpatog. Autd Opwg eivat
KATL yla To omolo e pnopel va yivel TIMoTte ek TwV VLOTEPWY, TapA HOVo Katd Tnv oxediaon,
€AoY TWV £EQPTNUATWY KOL TNV KOATOOKEUN TG CUCKEUNG 1] TNG NAEKTPOVIKNG Slatagnc.

H pétpnon tou BopuPou yivetal otnv eloodo Tou SEKTN, ylaTi ekel evlladEpel n enidpaon
Tou oto ofpa mAnpodopiag. H oxug tou BoplPBou petpdtal otig iSLleg HOVASEG e TNV oYU
ToU WhEALHOU onpatog Anpodopiag. Autd mou evlladEpel MeEPLOCOTEPO £lval N OXETIKNA
otabun tou onuartog mAnpodopiag os oxéon Ue tn otddun tou BoplBou. H mapdpeTpog
autr) ovopdlstatl Adyog onpatog rpog BopuBo (Signal to Noise Ratio, S/N 3 SNR) ko
ekppaletal os deciBel (dB). MNa mapddelypa, ov G Lo yPAUU N oTadun Tou onpatocg sival
XiAteg (1000) dpopég peyahltepn amod tn otdbun tou BopuPou, TOTE 0 AOYOC OHUOTOC TTPOG
Bo6puBo (S/N) sivar 30dB.

O B606puPog sival onUAvVTIKOG Ttapayovtag, Lolaitepa o PHEYOAOU UAKOUG ETLKOWWVLIOKEG
VPOUUEG, OMWC oL TNAEPWVIKEG, €MELSN TO ONUA EKTIOETAL ylo UEYAAEC ATMOOTACELS OF
mBavoug mapayovteg dnuloupyiag e¢wtepikwv BoplBwv, evw mopdAAnAa To wdEALpo onua
UTIOKELTOL Ot peyalutepn e€acBévnon. AutO CUVEMAYETOL XELPOTEPO AOYO CAUOTOC TPOG
B86puBo (S/N).
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5.1.4.4 AA\EG TAPAUETPOL YPAUWV

EkTO¢ amod tnv e€aobévnon kal tov B6puBo (Adyo S/N), umdpxouv Kot GANEC LETPIOLUEG
TIAPAUETPOL OL OTMOIEG XOpOKTNPL{ouV Hla YPOUMUN eMKOwwviog Kal emnpedlouv TO
peTadePOUEVO o HECW AUTAC. HEN, amd tnv avadopd otnv texvoloyia Ethernet kal ta
HEOQL TIOU XPNOLUOTIOLEL, £yve Adyog yla tnv mapadiadwvia (cross-talk, NEXT/FEXT) n omnoia
eival BopuBoc o omolog odeiletal o wWPEAUA OrpATA TA OMOl0 08EUOUV OE YELTOVIKEC
VYPOUUEG TOU (Slou KaAlwbdiou 1 SladopeTikwy KaAwSiwy.

IxebOV OAEC OL TMAPAUETPOL TWV YPOUUWV Ttipoadlopilouv mapapuopdwaon Tou GrUATOG Kal
xapaktnpilovral wg:

e [Nopauopdpwon mAdatouc. Emibpacn oto MAATOC TOU ONUATOC HUE OVOLOLOHOPdO
TpoMO.

e [apauopowon kat actabesia ¢paong. O dtadopeg cuxvotnteg mou amnaptilouv To
onua koBuotepolv oe Sladopetikd Babuod va Stavioouv tnv andotacn HEXPL TO
S&ktn.

e Appovikn mapapdpdwon. ITov mPooplopo epdavilovial cuxvOTNTEG oL omoieg dev
UTIAPXQV OTO OPXLKO CrUa.

e OAloBnon cuyvotntog. H cuxvotnTa TOU GHUATOC OTOV POOPLoUO StadEépel amod tnv
opxLKn, Kuplwg eneldn pecohapnoe kamola evdilapeon Stadikacio pLeTATPONNG O
Statatelc moAumAetioc.

e Hyw. Mépog Tou onuatog avakAdtal mpog ta Miow, e€altiag Kakng MPooapUoYNS
TWV oUVBETWY avTtloTtdoewy (gumednoswv) otnv dlaocuvdeon Suo ypouUwWY A ULag
YPOUUAG Kot ptag Statagnc. H mapdpetpog autr otig ekd0oelg uPnAwv ToXUTATWY
tou Ethernet mpoodlopiletal amno tig “anwleleg entotpodnc” (Return Loss).

KaBe dpatvopevo mopapopdwaong Tou CHUATOC e OTLyLaio HeydAn emidpacn Kupiwg oto
TAATOC TOU ONUATOC KAl KOTA TuXoia XPOVIKA SLooTAPOTA XapaKTnPIleTal KPOUOTIKOG
06puPog.

Juxva OTLC ETILKOWVWVIEG yiveTal xprion Tou 6pou “meptBwplo” i margin. Autd xapaktnpilel
TO MEPLBWPLO TIOU UTTAPXEL YL TN OXETIKA Olyoupn Mapoxn KLOG UTtNPESLag 1 AelToupyia e
OUYKEKPLUEVO TPOTTO. Mo MOPASELYHa, €GV O pla o.oUpUOTn cUVSEEan, ylo. TNV emiteuén
OUVOEONG OE OUYKEKPLUEVN TAXUTNTA XWPIC OCUXVEC OMOCUVOECELS, amalteitol otadun
ONMATOG TOUAG)LOoTOV -77dBm Kal n MPOyHOTIKR oTAOun sival -65dBm, tote Aéue OTL TO
neplBwplo eivat 12dB.

5.2 TexvoAoyieg FTTH kot Metro Ethernet

OL QaVvAayKeg TwV YXPNOTWV SIKTUAKWY

Ommiches | MeoMkdrokiba unnpecwwv kot Atadiktuou, oe taxutnta
(evpog Twvng), Slapkwg auvfavouv Kabwg
Ol TIApOXOL TPOOHEPOUV VEEC UTNPEGIEC,
o0 (30w onw¢ napakoAouBnon tawwwv (IPTV), kat
T OAAeC umnpeoiec UPNAWV ATIALITACEWV O€
TOXUTNTEG KOl UELWHEVEC KABUOTEPNOELG.

FTTC Ol SloUPHATEC TNAEPWVIKEC  YPOUUEC
aduvatolv va umootnpiéouv oe OAo TO

UNKOG TOUC TOOO UWPNAEC TOXUTNTEG.

FTTB AkOpO Kal ota Tomukd OSiktua uvdnAwv
TAXUTATWY, To KOAUTEPA CUVECTPOUUEVA
levyn (Cat 6A, 7) vumootnpilouv t6CO
HEYOAEG TaXUTNTEG MOVO OF QATOCTAOELG
¢ taéng twv 100m Kal pikpotepes. To

i
=10004. {300m)

]

]

2

~IFTTH

Ewkova 5.2.0: Texvoloyieg FttX (mnyn: ]
wikipedia)



dUOLKO HECO To omoio Slabétel e€alpeTikd peyaho eUpog Lwvng Le HIKpn €acBévnon Kal
UToOoTNPLlEL AMOOTACELS XIALOUETPWY elval N omTiky iva. Ol TNAETILKOWWVLIOKOL opyaviopotl
&N XpnoLlomoloUV OMTIKEG (veg ota Siktua KoppoU Kot ota kévipa Sedopévwy Toug (data
centers). Av pmopoucav va $pTAcouV HEXPL TOV TEAIKO CUVSPOUNTH HLE OMTIKN iva, ToTe Ba
puropouoe va tou Statebel uPnAn taxvTNTA MPOCRAONG OTIG TTOPEXOUEVEC UTINPECIEG KoL
Suvatotnta mapoxng véwv. H tdon sival va $TAceL n ONTIKA iva amd To THAETIKOWVWVLOKO
KEVTPO OTO OTIiTL TOU ouvdpopnth 1 onwce Aéyetal Fiber To The Home (FTTH) pe Suvatotnta
mapoxnNg TaxuTnTag KaAutepng amo 50Mbps Kal Tumiko atoxo ta 100-200Mbps mpog tov
ouvépountn. O cuvdpounTng Umopel va €xelL uTnpeaoieg omwce pon Bivteo (IPTV), mpocPaon
oto Atadiktuo kat tnAepwvia (VolP).

EER 53

Ftt C T hh FitH

| ‘, v A cupEran  FREIW

AikTtuo IP & : /' = FER 333 h—ﬂf?-ﬂ
U FttB (— ___ FEE 277

k/ . 2?% [ TP rer i

/ OLT FFF AR
& —dl—'_ﬁ
OTTTIKN] ival

Cu KaAwdIo XaAkou

Ewkova 5.2.B: Omtikn iva otnv kaumiva (Cabinet f KV), oto ktipto (Building) kat oto omitt
(Home)

OL TNAETIKOLVWVLAKOL OpyavIoUol Kot oL TapoxoL SIKTUOKWY UTtnpectwy &N KvolvTol pog
QUTH TV KateuBuvaon, uloBeTwWVTOC eV TwW METAEL Kal evolapeoes AUoeLS. ETal, n omtikn iva
UTopEl va GTAVEL LEXPL EVAV OTMOLLOKPUCEVO KOTAVEUNTI) KOVTA OTOUG CUVOPOUNTEG KL Val
ouveyllel pe pkpd pnkn kaAwdiwyv, va ptavel wg tnv elcodo ¢ MoAukatolkiag 1 Kal oto
Slapéplopa tou ouvdpounth. Etol mpokUmtouv OAeg ol mapalhayEg tou FTTH f FTTX, onwg
eVaAAQKTIKA avadEépeTal, e TO ypaupa X va avtikabiotatal pe @AAo, wote va SnAwveL To
onuelo péxpl to omolo ¢ptavel n omtTiky va.

Ol apXLTEKTOVIKEC TtoU SLatiBevtal ylo TNV UAOTIOINGCN OMTIKWY SIKTUWV HUE TEALKO GTOXO TNV
OTTTLKA (val HEXPL TO OTTLTL TOU GUVSPOUNTH KaTaAnyouv og SUO TIPOTATELG.

® AlKTuO PE emiKolvwvia “onueio mpog onpeio” (point to point - P2P). H omtkn iva
arnd 1o OTmiTL Tou cUVEPOUNTH KATOANYEL OE EVEPYO €SOMALOUO TOU TIOPOXOU OTWG
évav OmMTIKO petaywyéa (switch) Ethernet, xpnowpomowwvrtag duoikr tomoAoyia
aotépa 1 kat SaktuAiou, edpdoov xpnotponolnBel aAAn texvoloyia mpodofacng oto
Uéoo.

® Aiktuo pe emikowwvio “onueio mpog onpeia” (point to multipoint - P2MP). Ot
OMTIKEG (veg¢ amd Toug ouvdpoUNTEG KataAnyouv ot TadNnTIKoUg OmTKoUG
Sloywplotég/peikteg (splitters/combiners) kat cuvdudlovtal os pia iva i Zelyog
VWV yLa vo kataAn€ouv oTtov mapoyo.

P2P (XZnueio Tpog onpeio)

((“"\\ : II;'
Aiktuo IP g
Ny

,) \‘.%‘
‘/ l /pzm\,'u?\/aag

Ethernet

Ewkova 5.2.y: ApxLtektovikn "onueio mpog onpeio” (P2P)
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ATIO TIG eVEPYELEG TWV TAPOXWV ALVETAL VA TIPOKPIVETOL N APXLTEKTOVIKA “onueio mpog
onuela” (p2mp) KoBwg ETUTPEMEL OTOUG TMOPOXOUC VA TNV UAOTOLNOOUV OTASLAKA,
TANoLA{oVTaG OTO OTITL TOU ouvdpounTr He evllapeosg AUOELG, OTWG TNV TOMOBETNON Hivl
DSLAM (Digital Subscriber Line Access Multiplexer) otnv kaurmiva diavoung (KV) n pwkpo-
DSLAM otnv ToAUKOTOLKiOL Kol €€uTNPETNON OMO €KEl KOl TEPO TWV CUVOPOUNTWV HE
texvoloyieg kalwdiwv xaAkou, ADSL kat kupiwg VDSL.

P2MP (Znueio Tpog TTOAATTAG onpeia)
[1:4 - 1:32]

el
ey

Ma®nTIKOS OTITIKAG
dlaywploTrg [1:4]

Ewkova 5.2.6: Apxttektovikn "onpeio mpog onueia”

H tehwkny ulomoinon &vog omtkoU OlKtUou p2mp HEXPL TO OMITL TOU ouvdpountn
OTOKAELOTIKA UE OTTIKEG iveg (Fiber to the Home - FttH), emeldr] og OAn tnv evdlapeon
Sladpopny amd TO TNAEMKOWWVIOKO KEVIPO TOU TAPOXOU HEXPL TOV ouvSpounti
XPNOLUOTIOLEL HOVO KOAWSLA OMTIKWV VWV Kol TaONTIKOUG ONTIKOUE SLaXwPLoTEG/ HEIKTEG
ovopaletal “madntiko omtikd diktuo” (Passive Optical Network - PON). Eva PON avaloya
LUE TN Xpnowdomololuevn texvohoylo mpoodlopiletal w¢ E.PON (Ethernet PON), G.PON
(Gigabit PON), GE.PON (Gigabit Ethernet PON), XG.PON (eXtra rj} 10 Gigabit PON) kat
ETUTUYXAVEL SLOPOPETIKEC OUVOALKEG (aggregate) Ttaxutnteg amd (upstream) kol TPOC
(downstream) tov ouvSpountr). OL UAOMOLACEL MEYOAUTEPWY TAXUTATWY E£XOUV TN
SuvatdétnTa va SLopoLpaocTolV HECW SLOXWPLOTWY O TIEPLOCOTEPOUG CUVSPOUNTEG (amo
1:32 péxpt 1:128 yio Siktuo XGPON/10)

NA@HTIKO OMTIKO AIKTYO GPON/EPON/XG-PON

(A{T:; .l:ﬂi_\' D-EE6 e ‘P
‘ 1)(2)(3)[N - 3 ONT#2
\| /poLT 1310/1270nm

MaBbnTiKGS OTITIKOG

ONT#1
1) 5

1
1490/1577nm [1:N]

EPON: 1,2Gbps/1,2Gbps U: 1490nm, D: 1310nm| Siaxwpioic [1:N] okl
G.PON: 2 5Gbps/1,2Gbps ewg 1:32

XG.PON/10: 10Gbps/2,5Gbps [U: 1577nm, D: 1270nm

GEPON: 10Gbps/1,2Gbps ewc 1:128 I;N%N

Ewkova 5.2.€: NMaBntikd omtiko Siktuo (PON)

Mo va prmopet vo mepva HEoa oo LA OTTTLKY (val TIOANATIAG TepLEXOUEVO, OVEPXOLEVN KO
KaTePXOUEVN SIKTUAKN Kivhon, xpnolpomnotlolvtol Sladopetikd pnkn kopotog (wavelength)
dwtoéC yla kaBe katevBuvon. H texvikn eival avtiotolyn He TNV TeXVik TMoAumAeiog
ouxvotntag (FDM) twv NAEKTPLKWV CNUATWY Kal A£yetal TOAUTAESia MAKOUG KUMOTOG
(Wavelength Division Multiplexing - WDM)
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Ta Soukd otolxeia Tou SIKTUOU gival amod Tn LEPLA TOU MOPOXOU:

1. n OMTIKA CUCKEUN TEPUATLOMOU TNG YpapnG (Optical Line Termination - OLT),

Ol OTUTIKEG (Veg,

oL evllapeooL TabnTikol omTikol SLaXwpPLOTEC,

naOntika e€aptripata cuvEEcewy, MPLlEC, CUVOETAPEG, KOl

OTn UEPLA TOU CUVOPOUNTH, N CUOKEUI TEPHUATIOMOU TOU omTikoU Siktvou (Optical
Network Termination - ONT) 1 povada omtikou Siktuou (Optical Network Unit -
ONU) avtiotoyyn pe to modem/router mou Sivel 0 MAPOXOG OTNV TEPLTTWON

vk wnN

vpoupwyv ADSL/VDSL.
ZuvoAikn Tayxutnta MRkog KUpatog
Texvoloyia | DownStream | UpStream | DownStream | UpStream | AwoxwpLlotig

E.PON 1,2 Gbps 1,2 Gbps £€wg 1:32

G.PON 2,5 Gbps 1,2 Gbps 1490nm 1310nm (2,5:32 =
80 Mbps)

GE.PON 10 Gbps 1,2 Gbps £wg 1:128

XG.PON/10 10 Gbps 2,5 Gbps 1578nm 1270nm (10:32 =
300 Mbps)

Mivakag 5.2.a: Emdooelc madnTikwy SIKTUWV OMTIKWY VWV

MapdAAnAa pe TIG Texvoloyieg FttX, pepidlo ot UAOTIOLNOELS SIKTUWV UNTPOTIOALTLKAG AAAG
Kol gupltepng €ktaong Olekdilkel kal n texvohoyia Ethernet, n omola amodelkvietol
€€PETIKA EUENLKTN KOl TIPOOQPHOOLUN OTLG VEEC TeXVOAOYIKEC efelifelc. Ovopadletal
puntpomoAtiko (metro) Ethernet kat xpnoiuomnolet tig Suvatotnteg VLAN Tou €xelL amo to
oxedlaopo tou to Ethernet, wote va mapéxel WOWWTIKEG UTINpecieg mMavw amd Snudola
Sixtua IP/MPLS. H Suvatdtnto VPLS — Virtual Private LAN Service (mepypddetal ota
IETF/RFC 4761 kat 4762) kaBiotd ediktr] tn xprion tou Ethernet og KAILOKEG LNTPOTIOALTLKAG
niepoxng (MAN) alla kat supeiag mepoxng (WAN). AvtiBeta pe tig texvoloyieg VPN mavw
ano diktua IP, oL omoieg emtpénouv cuvdEoelg “onueio mpog onueio”, To metro Ethernet
ETUTPENMEL TN oLVOeon “MoANG onpeia mpog onuela” kal umootnpilet tn Suvatotnta
ekmoumnng (broadcast). Xpnolwpomolel omtikég (veg kal umootnpilel TOXUTNTEG OTO
ouvépountr 10/100/1000Mbps.

5.3 AoUpparteg {eVEELG

Katd tnv eméktacn tou Xwpou KAAUPNG evog Tomikou Siktuou, TOANEG GOPEG TIPOKUTTEL h
avaykn mpoodnkng KOUBwv 1 kat 0AOKANpoU UTTOSLKTUOU GE XWPO OTOV OTIOLO OL TPEXOUCES
teXxvoloyieg tomikng Siktiwong dev pmopolv va kaAUPouv. Avo elval ol PACLKEG AlTieg
aduvapiag eméktaong Tou SIKTUOoU:

® H amootaon sival apkeTd PeyaAn, mépa amnod Tig mpodlaypad£g Tng KaAwdlwong n
NG ouppaTkng acUppatng Siktdwaong (WiFi).

® MeoohaBel 16wtk | Snuoola meplouaia (ktApata, owkdneda ) ktipla, SpduoL) kot
Sev eival ediktn n StéAsuon g kKalwdiwong péoa amod authy, mapdtL N anodotach
KaAUTTTETAL Ao Karmolo texvoAoyia evoUppatng Siktdwaong.

JTIG TIEPLMTWOELG AUTEG Hovadiki AUon amotelel n xprion actppatng evéng petaf Twy duo
TonoBeowwv. Ynapyouv Stadopeg texvoloyieg aclppatng Letadoons SeSopévwy, OUWE, N
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Tio ouvnBlopévn eival n texvoloyia WiFi (IEEE802.11) kal pdAlota umootnpllopevn amod
€EWTEPLKEG KATEVOUVTIKEG KEPAEG 05 OUVONKEG OMTIKAG EMad ¢ LeTalV Twv Suo onueiwv.

LAN 1 LAN 2

Ewova 5.3.a: ZUvbeon duo SIKTUwV PEcw acuppatng LevEng

OL mteploxég ouyvotnTwy 2,4GHz kat 5GHz, otig omoieg Aettoupyolv ta acUppoTa SikTtua
WiFi, O&watiBevtat ywa xpnon amd &iadopeg umnpeole¢ aAAA Kol BLOPNXOVIKEG,
ETILOTNLOVIKEG, LaTPKEG edappoyEg (Industrial Scientific Medical Applications - ISM). Aev
SlatiBevtal yla armokAELOTIKA Xprion acuppatng SIKTUWonNG. TUGKEUEG ISM kal acUpUATNG
Siktuwong (RLAN) mwAoulvtol kal xpnotwomnotovvral xwpic adeta (Unlicensed). H xpron
TOUG TIPETEL VA Elval cUUdWVN HE Ta VpwTaika potuma ETSI/EN 300328 (2,400-2,4835)
kot ETSI/EN 301893 (5,150-5,350 ka 5,470-5,725) kat' anaitnon tou EBvikou Kavoviopou
Katavopung Zwvwy Zuyvotntwy (EKKZZ) mou eival vopog Tou KpAaTtoug.

Anattovvtal U0 CUOKEUEG, pla yla kaBe mAsupd | kaBe Siktuo, Ta omola mPOKeLTAL Vol
ouvdeBolv pall. Asttoupylkd Boa mpémel o €€omAlOpOg va pmopel va umootnpifel tnv
Slaolvdeon twv Suo SIKTUwY, KABWC OAEG oL ACUPUATEG CUOKEUEG SIKTUWONG SV Umopouv
va umootnpiéouv 6Aouc Toug TPomoug Aettoupylag. E€omAlopdg o omoiog £xel tnv emthoyn
yla “yepUpwon” (Bridging mode), untootrplén mhalciwv tecodpwv SteuBivoewv MAC (4A)
N avadepel tnv umootApEn WDS (Wireless Distribution System) eivol katdAAnAog yia
tétola Aettoupyia. MoAhol kataokeuaotég mpoodépouv e€omAlopd e UTIOOTAPLEN SLKWV
TOuG TPWTOKOANwY yU auti tn 6ouleld. H xpnon yedlpwong amoteAsl pio Avon
Sdlaouvdeong Twv duo Siktbwv, dev elval oW povadikr. Mmopouv va xpnotponolndolv
Kal GAAeg AUoelg, Omwe n SpopoAoynon i n Aswtoupyia emavoAnmrn. Emadietol otov
uneBuvo uvlomoinong tng Abong Stacuvdeong Twv duo SIKTUWV vVa SLEPEVVHOEL TNV TEXVLKNA
TEKUNPLWON TOU KOTAOKEUAOTH TOU UALKOU, wote va BePfalwdel OTL elvat katdaAAnAo yia tn
XPron mou To mpoopilel.

ATO MAEUPAG UALKOU, eMELdH KATA Kovova tomobeteital og

Quick Set | €{WTEPLKO XWPO, OTOV LOTO TNG KEPALOG KAL KOVTA OE auTh,
~—CPE 1 BOa TpEMEL va Elval KATOOKEUOOHEVO VO OVTEXEL OTIG
Home AP £EWTEPLKEC KALPLKEC OUVONRKEG KAl BEPUOKPAOLEC.
figuration
WISP AP H tpododocia pe pelpa NG OUOKEUNC Hmopsel va
TapEXETAL HEow Tou KaAwdiou Ethernet, ypnolpomnolwvtag
Ewova 5.3.8: Tporog kamota texvikr) Power Over Ethernet (POE).
Aettoupylog
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Hardware specification

PoE Passive PoE (Up to 60 meters)

Interface Wireless IEEE 802.11a/n
LAN/WAN: 10/100Base-TX, Auto-MDI/MDIX x 1
Grounding Terminal x 1

Data Rate 802.11a: 54, 48, 36, 24, 18, 12, 9 and 6Mbps

802.11n (20MHz): up to 72Mbps
802.11n (40MHz): up to 150Mbp

Media Access Control

CSMA/CA

Modulation

Transmission/Emission Type: OFDM
Data modulation type: OFDM with BPSK, QPSK, 16-QAM, 64-
QAM

Frequency Band
Zwvn ouxvotnTtwyv

5.180-5.240GHz; 5.745-5.825GHz

Operating Channel

5.180GHz-CH36
5.765GHz-CH153
5.200GHz-CH40
5.785GHz-CH157
5.220GHz-CH44

5.805GHz-CH161
5.240GHz-CH48

5.825GHz-CH165
5.745GHz-CH149

RF Output Power

802.11a: 27 + 1dBm

loyug e§660u 802.11n: 24 + 1dBm
Receiver Sensitivity 802.11a: 802.11n:
Evaitodnoia 6éktn 54M: -77dBm 150M: -73dBm
48M: -79dBm 121.5M: -76dBm
36M: -83dBm 108M: -77dBm
24M: -86dBm 81M: -81dBm
18M: -91dBm 54M: -84dBm
12M: -92dBm 40.5M: -88dBm
9M: -93dBm 27M:-91dBm
6M: -94dBm 13.5M:-93dBm
Software specification
Wireless Mode AP WDS PTMP
Tpornog acUpuatng Asttoupyiocg Client WDS Repeater (AP+WDS)
WDS PTP Universal Repeater (AP+Client)

Mivakog 5.3.a: Aoomnaopa anod to $pUANo xapakTnploTikwy evog AP (Access Point)

AdoU Sloodaliotolv OAeG AUTEC oL TPOUTIODECELC KAl OMALTAOELG Yl T CUOKEUES, Ba
TPETEL va. UTOAOYLOTEL av elval tKkaveg va KaAUpouv tnv amooctacn Petaty Twv Suo
onueiwv. Autd yapaktnpiletal wg mpolnoloylopdg evéng (link budget), yia tov omoio
yivetal pla ektevéotepn avadopd otnv evotnta .2 tou MNapapTiUATog TWY CNUELWCEWV.

Je plo acuppatn {evén, autd mou evlladEpeL TeEPLOCOTEPO Elval TA XOPAKTNPLOTLKA TOU
€€0MALOMOU TIOU £X0OUV VA KAVOUV e TO PUGCIKO ENIMESO. 2TO PUOLKO EMIMESO AVAKEL:

0 TIOUMOC (EVOWHUATWHEVOC),

0 8€KTNC¢ (EVOWHATWHEVOC),

oL kepaieg (ouvnOwe eEwTePIKEC),

ta e€aptripata dtacuvdeonc e€OMALOUOU - KEPALWV KOBWG Kot
0 XWPOC OV UECOAAPEL HETAEY TWV KEPALWV TWV SUO KOUPWV.

O okomog elval To onfpa mou Ba ¢tacel otnv €lcodo Tou SEKTN va €ival ApKeETO, WOTE va
UTOpECEL va SleEyelpel TO KUKAWUATA TOU OEKTN Kol va avaktnBel n mAnpodopia mou
petadépel. Alo to GUANO XOPAKTNPLOTIKWY TOU €EOMALOMOU, QUTA TIOU HOG evilodEpouv
elvat n ouxvotnta Aettoupyiag (Frequency Band, Operating Channel), n ox0g
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padloouxvotntag €£06ou tou mounou (RF Output Power) kal n svawoBnoio tou S£Ktn
(Receiver Sensitivity).

H Twvn twv 5GHz mpotipdtat, eneldn n {wvn twv 2,4GHz eivat o ermupapupévn (66pupog),
ano e€omAlopo mou ndn Asttoupyel ekel, omwg acvppata diktua wifi, cuokevég Bluetooth,
$oUpVoL ULKPOKUMATWY K.A. MeANOVTLKA TIPoBALTIETAL N Xprion Kot UPNAOTEPWY CUXVOTATWV
YLlaL TIC aoUpUATEG LETASOOELG SESOUEVWV.

5.3.1 Aopudopikeg {eVEeLg

Edapuoyeg ko unnpeoieg dopudopwkwv Siktvwv. H Aopudopikny Aktowon (Satellite
Networking) elvat £évag avamtuoooUEVOG TOUENG, O OTIOLlOC £XEL AVATITUXOEL OnUAVTIKA amo
™ Vyévwwnon TOU TPWTOU TnAemikowwviokol Sopudopou, OTI TapoSOCLAKEG
paSloTNAEONTIKEG UTtNpeoieg TNAepwviag Kal TnAedpaonG £€wg Ta cuyxpova gupUIWVLKA
Siktua kat to Awadiktuo, to Bivieo katd moapayyehia kot T¢ Pndlokég Sopudoplkég
EKTIOUTIEG. TOAAEC amd TIC TeEXVOAOYLKEG €€elifelg otoug TopelG TNG SkTOWONG
ETLKEVTPWVOVTAL 08 S0pudopikég Lelielg. Me Tnv alEnon Twv AmaLTHoEWV yLa eUpog Lwvng
Kal popntotnTa, o Sopudopoc eival pia Aoytkn emiloyr, yla vo mapéxel HeyaAltepo eUpog
{wvng Pe TaykoopLo Kaluyn, mou unepPaivel TI¢ SuvatdTNTeg TWV emiyslwv SIKTUWVY Kal
Slvel peydaAn umdoyxeon yla to péAov. Me thv avantuén twv texvoloylwv Siktdwaong, Ta
Sopudoptka Siktua OAO Kol TIEPLOCOTEPO EVOWUATWVOVTOL OTNV UTTOSOUN TOU TIAyKOOLOU
Swktuou (Global Network Infrastructure — GNI). H evowpdtwon twv Kvntwv ad hoc Siktvwv
(MANET — Ked. 2) mapéxel vEQ CUOTNHATO YLO UTINPECLEG EKTAKTNG OVAYKNG Kol SLlaowaong
HE peyaAn dopntotnta. Q¢ ek ToUTou, N Sladilktiwon pe emiyela Siktuo Kal MPWTOKOAA
elval éva onpavtiko pépog tng Sopudopikng SIKTUWONG.

O anwtepog otoxog Twv dopudoplkwv SIKTVWV Elval N TAPOXH UTINPECLWV Kol EGOPUOYWV.
To TEPUATIKA XPNOTN TIAPEXOUV UTINPECLEC Kol edappoyEC ameuBeiag otoug xpnotec. To
Siktuo mapéxel umnpeoieg petadopdg mMAnpodoplwy HETAEY TWV TEPUATIKWY TWV XPNOTWV
Sl p€oou Twv KOUPBwVY tou Siktlou, Twv switches kot Twv SpopoAoynTwy yla Lia OpLOUEVN
anootacn. Ito oxAua 5.3.2.a MopouclaleTal Lo TUTIKN Slapopdwaon tou dopudoplkol
Siktbou mou amoteAeital amd emiyela Siktua, Sdopudopouc pe pla clvdeon WPeTal
Sopudopwv (inter-satellite link - ISL), otaBepouc eniyeloug otabpoug, popnToug Miyeloug
otabpoug, dopntolC otabuolc epyaciag, UTTOAOYLOTEG XELPOG KOIL CUCKEUEG XPNOTWV TOU
ouvbéovtal oe Sopudoplkég (elelg, ameuBeiag | péow emiyewwv Siktvwv (terrestrial
networks).

Inter-satellite link (ISL) ”

-
- -

VR~ _V'
a . e~

v
s Handheld ‘-

@ *f Fixed earth terminal
| g slation
N\ ‘ i W
g P 3 User terminals
Terrestrial )| telephone. fax. computer

Network

a'

s S o 3
- 5 % Ierurrul

Transportable earth stations Network

Portable earth station

Ixnua 5.3.2.0: Tumikég epapUoyEG Kat uttnpeaieg Sopudoplkng SIKTuwaong
(Mnyn: Zhili Sun, (2014), “Satellite networking principles and protocols”)
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Ou poloL twv Aopudoptkwy ATOWV. 3ta emiyela Siktua, moAAEG cuvdéoelg (links) kat
KOUPBoL amattolvtal, yla va GTACOUNE Ot PEYAAEG QMOOTACELG Kal va KaAUou e gupeleg
TLEPLOXEC. AUTA Ta SikTua £XOUV OpYavVWOEL e OTOXO TNV avantuén pe to Suvatov Alyotepo
KOOTOG, TN oUVTPNON Kol TN owoth Asttoupyia Toug. H ¢pvon twv Sopudopwv KAVEL T
Sdopudoptka Siktua va Stadépouv pLltka amo ta miyelo SiKTua w¢ MPOG TIC AMOCTACELS, TO
Slapolpalopevo eupoc Lwvng, TIc Texvoloyieg petadopdg, Tov oXeSLAOUO, TV avAamTuén Kot
Aeltoupyia, kabwg kot Ta £€o0da Kal TI¢ ehaAPOYEC.

AslToupyLkd, Ta dopudoplkd SikTua UTTOPOUV va TapeXouV ameubeiog ouvbeaelg petaly
TWV TEPUATIKWY TWV XPNOTWV, CUVOECEL( TWV TEPUATIKWY oTabBuwv oe emiyela Siktua,
KaBwg Kal ouvbéoelg peTall Twv emiyelwv Siktuwv wg diktua koppou (backbones). Ta
TEPUATLKA XPHOTN UITOPoULV VA TTAPEXOUV UTINPECLEG Kal ehapUoyEG yla Toug avBpwmoug, Tt
omoia ouyva eival avefaptnta amd ta dopudopika Siktua, SnAadn, to (610 TEPUATIKO
urnopet va xpnotwonotnBei yla tnv mpodéoPfacn os Sopudopikd diktua, KaBwC Kal o€ emiyela
Siktua. Ta Sopudopikd teppatikd (satellite terminals), mou ovopaletal eniong Kal emiyelot
otaBpuot (earth stations), sival to eniyelo tuApa Twv 8opudoplkwv SIKTUWY, TTAPEXOVTAC
onueia mpocPaong mpog ta dopudoplkd Siktua ylo Ta TEPUATIKA TOU XProtn MECW TOU
emniyelov otabuou xprotn (User Earth Station - UES) kat yla ta eniysta Siktuo péow tou
emniyelov otabpou nUAng (Gateway Earth Station - GES). O 60pud6pog gival o mupAvag Twv
Sopudoplkwy SIKTUWY, OAAA KoL TO KEVTPO TwV SIKTUWV 000V adopd TOCO TIC AELTOUpyieg
000 Kol TIC GUCLKEG oUVEEDELG. MepKEG HOPEC UTIAPXOUV KOl CUVOECELG UETAEU TWV
Sdopudopwv. To oxAua 5.3.2.8 amelkovilel tn oxéon UeTAL TOU TEPUATIKOU Xpnotn (user
terminal), Tou emiyelou SiktUou (terrestrial network) kot tou Sopudopikol Siktuou (satellite
network).

/ . - el \\\

\
f
-+ —— — — |

User terminal Thin i
&
Application Satellite User Earth [ '/ Satellite
software Station (UES) - /  Link (ISL)
Network software Network software i
T N Thick
Network hardware Network hardware / pipe
Network| Satellite Gateway ! link
4€55 1 Earth Station (GES)
points
Network software Network software
s G ’ — Network hardware |
Network hardware * \ Satellite network '.fl
Terrestrial network \ _//

Ixnua 5.3.2.B Xxéon emiyelou, Sopudoptkol SIKTUOU Kol TEPUATIKOU XpHoTN
(Mnyn: Zhili Sun, (2014), “Satellite networking principles and protocols”)

Juvnbwg, ta dopudoplkd Siktua amotedouvtal amd 50pudOPOUG TIOU ETILKOWVWVOUV HE
Alyoug peyaloug GES kat toAAoUG pikpoug UES. OL pikpol GES xpnotpomnotloUvtol yla Apech
npooBoon amd Ta TEPHUATIKA TwV XPNOTWV Kal oL peydlot UES ywa tn Slaclvdeon twv
emniyewwv Siktvwv. OL Sopudopikol UES kat GES mpoodilopilouv ta opla tou Sopudoplkou
SiktUou. Onwg kot oe alka £(6n Siktuwv, oL xprnoteg €xouv mpocPaocn ota Sopudoplkd
Siktua péoa ota Opld tou. Mo KwNTtd Kol PeTadePOUEVA TEPUATIKA, OL AElToupyieg Tou
TEPUATIKOU XpNoth Kol tou dopudoptkol UES pmopouv va evowpatwbolv og pa eviaio
povada, oAAd yla To HETAdEPOUEVO TEPUATIKA, Ol KEPALEC TOUG €ival SLakpLtd OPATEG.
Yridpyxouv dU0 pEpn: n eowteplky povada (in-door unit - IDU) kal n eéwtepkn povada

[ 163 ]



(outdoor-unit - ODU). H IDU mepléxel moumo kat 8éktn kot n ODU mepléxel xapnAou
BopuPou petatpomnéa (Low Noise Block - LNB) kat Block Up petatpomnéa (BUC).

OL 1o onuavtikol polol Twv Sopudoplkwv SIKTUWV elval va apéxouv MPocPBaocn amno Ta
TEPUOATIKA TWV XPNOTWV Kot va StacuvdEovtal pe emiyelo Siktua, £T0L WOTE oL epapUOYES
KOl OL UTINPECLEG TTOU TOpEXOVTAL amo emiyela Siktua, onmwe n tnAedwvia, n tnAsdpaon, n
gupulwvikn mpocBaon Kot N ouvdean oto Aladiktuo, va pmopel va emektabel og pépn Omou
n koAwdlakn Kal emniyela padlopwvia Sev pmopel va eykotootobel OLKOVOULKA Kal vol
ouvtnpnBel. EmutAéov, Ta Sopudopikd Siktua Urmopouv va GEPOUV QUTEC TIG UTNPECLEC Kall
TI¢ edpopuoyéC o mAola, aspookdadn, OxNUATA, OTO SLACTNUA KOl O TOMOUC TOU
unepBaivouv TIg SuvatdtnTeg Twy eniyelwv Siktuwy. OL Sopudopol mailouv oNUAVTIIKO pOAO
KOL OTO OTPATIWTLKO TOPEQ, OTN UETEWPOAOYLQ, OTA CUOTHUATA TOYKOCULOU EVIOTILOUOU
Béong (GPS), otnv mapatnpnon tTng yng Kot Tou TEPLBAAAOVTOG, OTIC LOLWTLKEG UTINPECILEG
OebopévwV Kal emkowvwviag, Kol otn HEANOVTIKA avamtuén yla VEEC UTINPECIEG Kal
edapuoyEg ylo dpeon KaAupn maykooplag epBEAeLag, OMWE UPLIWVIKWY SIKTUWV, KOl TLG
VEEG YEVIEC KNTWV SIKTUWV Kal Pndlokwy UTNPEcLWV UETASooNnG o OAO TOV KOGHO.
Eniong, o UMNPEOoLleC EKTAKTNG AVAYKNG KOL O UTNPECLEG SLAcWONG oMo KATAoTPOdEC,
OMWC¢ MANUUUPEG, OELOUOUC Kal ndaiotela.

Ytnv evotnta .6 tou Mapaptripotog puropeite va pehetroste mAnpodopieg mou oxetilovral
LLE TO AOYLOMLKO, TO UALKO, TLG UTINPEGLEC Kal TIG epappoyEC TwV SopudopLKWY SIKTUWV.

Aentadeg 50pudoplkWV SIKTUWV

Tumikad, ta Sopudopikd diktua €xouv SUo TUMOUG e€wteplkwv Slemadwv (interfaces): n pia
elvat petaéd tou Sopudopikol UES Kal TOU TEPUATIKOU XproTn Kot N GAAn eival petafd twv
Sdopudopilkwyv GES Kat Twv emiyelwy SIKTUWV.

Eowteplk@, umapyouv Tpelg tUToL dlacuvdeonc: petafy twv UES kal tou ouotipatog
Sdopudoplkng emikolvwviog (satellite communication payload system), petaft twv GES kat
Tou cuothuatog 5opudopLkig eTikowwviag Katl n dtacvvdeon (ISL) petal twv dopuddpwv.
OAeg kavouv xpnon padlolevéewv, evw n ISL pmopel va XpnOLUOTIOLOEL KOl OTITIKEG
ouVOEODELC.

Onwg ta ¢duoka kahwdla, to gUPog LWvng PadLocUXVOTATWY cival £vag amd Toug TLo
ONUAVTLKOUG KAl OTIAVIOUG TTOPOUG yLla TNV apoxh MAnpodopLwv navw amno ta dopudoplkd
Siktua. Ze avtiBeon pe ta kaAwbdla, To evpog Lwvng v UTOPEL VO KATAOKEUAOTEL e TNV
PooBNKn MePLooOTEPWY KaAwbiwv, aAAd pmnopel va polpaotel kot va BeAtiotonolnBetl n
Xpron tou povo.

O GAAOG ONUOVTLKOG TIOPOG gival N LoXUG LETAS0ONG. JUYKEKPLUEVA, N LOXUG TiepLlopileTal yLla
TEPUATIKA TWV XPNOTWV TIOU amaltolv popntotnta 1 ylo ekeiva mou sykabiotavrtal ot
QTTOUAKPUCHEVEC TIEPLOXECG Kal Paocilovtol oTnv MopoX EVEPYELAC OO pmatapia Kol yla
ouoTAuaTta enkowvwviog os Sopuddpouc mou Bacilovral oe pmatapia Kot NALAKr EVEPYELQ.
To g0po¢ Lwvng Kal n oxLG petadoong, Hall Ye TIC ouVONKeg LETAdoOoNG Kol To TeEPLBAAAov,
kaBopilouv Tn xwpnuketnTa (capacity) Twv Sopudopilkwy SIKTUwWV.

H Sopudopikny Siktbwon polpdletal MOAMEC BOCIKEG €VVOLEG UE TN YeVIKA SlkTOwon. e
0pou¢ TomoAoyiag, unopet va pubulotel o aotépa (star) ) mAéypa (mesh). Ocov adopad tnv
texvoloyia petadoong, Umopel va cuotabel yla onuelo-mpog-onueio (point-to-point),
onuelo-mpog-onuela  (point-to-multipoint) kat  onueia-mpog-onueia  (multipoint-to-
multipoint) ocuvdéoelg. Ie 6poug Slemadng, UMOPOUUE EUKOAQ va XOPTOYPOdr|COUUE TO
Sdopudoplkd SikTUO 0 OpoUC YevIKWV SIKTUWY, Onwg Stemadn xpnotn tou Siktuou (User
Network Interface - UNI) kat Stemadr twv kOpBwv tou Siktuou (Network Nodes Interface -
NNI).
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Otav &Uo Siktua mpémnel va cuvdeBouv petaty toug, pia Slemadn diktuou-oe-6iktuo ival
amapaitntn, mou eival n Slemadn evocg KopPou os Eva Siktuo e Eva KOpBo Siktuou os éva
aMo Siktuo. Exouv mapodpoleg Asttoupyieg, omwe ot NNI. Q¢ ek toutou, ot NNI pmopolv
€Miong va xpnotpomnotnBouv yla va umodnAwaoouyv pia Stemadr Siktuou-oe-6iktuo.

Ol uminpeoieg amoteAolV Ta BacLkd OTOLXELD TTOU TtapExovTal anod ta diktua. Ot epoapUoYES
“ytilovtal” amd autd ta Paoclkd otolxelo. uxvd, oL OpoL UTINPECieg Kal £papUOYEG
xpnotpomolouvtal evaAAakTika otn BLpAoypadia. Mepikéc dopEC eival XpAOLUO Vo TOUG
SLakpivoule.

IxNua 5.3.2.y. TNAEMKOWWVLIOKOG opudopog
(Mnyn: https://el.wikipedia.org/wiki/TnAemikotvwviako¢ 50pu@dpoc)

TnAemkowwviakog 60pudopog. TnAemikowwviakoe SopudOpog ovopaletol 0 N
eMavépwuévog TeXVNTOG Sopudopog (unmanned artificial satellite), péow TOU oOmMoOlOU
TIOPEXOVTOL UTINPECIEC HEYAAWV ONMOCTACEWY, OTMWC TNAEOMTIKNG Kol POSLOPWVLIKAG
HETAS00NC, TNAEPWVIKWY ETUKOWWVLWV KOl CUVOECEWV NAEKTPOVIKWY UToAoylotwy. Ot
Sopudopol €xouv TN povadiki SuvatoTnTa va mMapEXOUV KAAUYN HeYyAAwY YewypadlKwV
TIEPLOXWV KAl va SLaouVO£0UV LaKPLVOUC Kal SUOTIPOOITOUG TNAETLKOWVWVLIOKOUE KOUPBOUG
kot yU' auto ta Sopudoplkd Oiktua amoteAoUV OAUEPO QVATIOOTACTO TUAUX TWV
TIEPLOCOTEPWV TNAETILKOLVWVLOKWY CUCTNUATWV.

‘Evag Sopudopog AapBAvel onpa LKPOKUUATWY amo évav eniyelo otabuo (uplink), katomv
gvioxVel kol ovapetadidel to ofpa oe évav otabud AAPnc otn n oe Sadopetikn
ouxvotnta (n katwoloa ouvdeon). Evag Sopudopo¢ emikowwviag tomobeteital o€
YEWOUYXPOVN TPOXLA, TPAYUA TToU onuaivel OtL Tibetal o Tpoxld He TV Sla taxuTnTa UE
Vv omnola neplotpédetal n M. O Sopuddpog pével otnv (Sla BEon OXETIKA e TNV EMLPAVELD
™ NG, €ToL WoTe 0 oTaBUOC avapeTAdoong va Un XAOEL TTOTE TNV enadr) e ToV SEKTN.
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Satellite

Transmitting

] Receiving
Earth station

Earth station

Ixnua 5.3.2.8. Aopudopikn Levén
(Mnyn: http://www.eceway.com/2015/06/do-you-know-how-satellites-work.html#)

O emkowvwviakog opudopog Asttoupyel amAd cav KABpEPTNC MOV EMAVEKTEUTEL TTPOG TN
yn To AapBOVOUEVO HUIKPOKUMATIKO onuo. KdBe yswotatikog dopudopog KaAUTTeL évav
opiZovta 120 polpwv £T0L IOV HE TPELG TEToloug Sopuddpouc KaAUTITETOL OAN N yN.

Juykpivovtag ta 6opudoplkd cuoTApATA LE Ta GAAA HECO TTOPATNPOULE Ta £€NG:

e Ot SopudpoOpol KOAUTITOUV PE AVECK OTOALTHOELG EKTTIOUTIAG CNUATWY gupelag {wvng
OUXVOTNTWV.

e 'Exouv peydAn kaBuotépnon onpatog TnG Taéng Twv 250 msec mou odeiletal otnv
peyaAn amootaon. H kaBuotépnon auth elvat evoxAnTtikn tooo otnv tnAedwvia 66o
Kol 0TNV pHetadoon SeSouEvwy.

e Aev mapéxetal kopla aopdAela otnv petadldouevn mAnpodopia kabBwg OAog o
KOoWOG propel va AdBet tnv mAnpodopia mou ekméunel o Sopuddpoc. Autog ival
Kol 0 AGyO¢ Ttou xpnotpornolouvtal e€elIKEVIEVO CUOT AT KpuTtTtoypadnong.

e Asv mailel kavéva pOAO N LETALY TWV ETKOLVWVOUVTWY AVTATTOKPLTWY AmoOoToon

e To KOOTOC Xprong eivat avefaptnTto TNG andoTacng EMIKOWwWVIAG.

OL grmkowvwviakoi dopudopol xpnolpomolouvtol Kupiwg yo thAsdwvia, thAeopaon Kot
petadoon SeSopévwvy.
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Epwtnosls - Aoknoeig Kepaiaiov

1.

® N U

10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

21.
22.

23.

Motot elval ot puBuol petadoong dedopévwy Twv eMAEYOUEVWY TNAEDWVIKWV
ypappwv (PSTN);
To modem xpnotpomoleital Hovo o€ eMAEYOUEVES TNAEDWVLKES YPOUHEG.
a. ZwoTo.
B. AaBog.
To Aladiktuo sival To peyaAutepo WAN Tou koopou. Nepypadte pe Suo Adyla To
poOAo, mou TuoteleTE, OtTL €matfav/mailouv ol ETUAEYOUEVEC KoL Ol HLOBWUEVEG
TNAEPWVLIKEG YPOUUEC OTNV OVATITUER TOU QUTH.
OLYPOUUEG EL €IVOL evvveeeennreeeeneee, UIOOWUEVEG  YPOAUMEG pe  tayxvtnto
................. , TIOU XpNnoLlomnolouvtal otnv Eupwmn.
Moleg elval oL BAOIKEC XPAOELS TWV ULOBWUEVWY YPAUUWY;
Moleg elvat oL 16LoTNTeG voc diktuou ISDN;
Mool eivat oL TumoL mpocBaong oto Siktuo ISDN;
H texvoloyia ISDN eival acupdopn amd tnv anoyn Tou KOOTOUG, OTAV ATALTETAL
OUVEXNG LETAdOPA PEYAAOU OYKOU SeSOUEVWV.
a. ZwaoTo.
B. Aaboc.
T eival n texvohoyia DSL;
OuL Siadopeg maparrayeg xDSL umootnpilouv .............. o T petadoon
bebopévwv.
Molo ivol To KUPLO XOPAKTNPLOTIKO TNG TeEXVoAoylag ADSL;
Mota n dtadopd Twv texyvoloylwv HDSL kot SDSL;
Mola €idén ADSL modems umtdpyouv;
T glvot to DSLAM;
H Swadikacio cuvdeong petafyd tou modem/router kot Tou port tou DSLAM
OVOUAZETAL ..ovvverennnnne.. .
MNepypate tic U0 PacLkeg katnyopieg cuvdeopoloyiag ADSL.
Y€ éva diktuo ADSL mou xpnotwuormolel ypappr ovovdeanc ISDN, eival anapaitntn kot
N Xpron TnG CUOKEUNG Teppatiopol Siktuou (netmode).
0. ZwoTo.
B. AaBog.
Yrniohoyiote mooa PABAT (mW) eival ta 24dBm. XpnoLUOTIOINOTE €ite TN OX£0N &ite
TIC QVTLOTOLYLEG EVOC TTivaKa peTatpomnig dBm <--> mW. Neplypdte Tov TPOMO TTou
EPYOOTNKATE.
o TIC MOPAKATW TIPOTACELG ONLELWOTE TIOLEC EIVOL CWOTEC Kal TTOLeG AAB0G.
e  Mua T peyaAltepn katd 3dB onpaivel 10 dopég peyalitepo péyebog.
e JYAua otdBunc 0dBm onuaivel pndevikd (avimapkto) onua.
e ‘Eva onua A eival -10 dBm. Eva onua B sival +10 dBm. Autd onpaivel otL to
onua B elvat ekato Gopeg peyahUTEPO Ao To A.
e ‘Eva onua A eivat 24 dBm. Eva onua B gival 21 dBm. Auto onuaivel 0tL to oipa
B eival to pod tou A.
e 'Eva onua A ivat 0 dBm. Eva onua B givat 6 dBm. Auto onuaivel otL to onua B
elvat o dumAdaoto Tou A.

‘Eva onpa wyvog 1 Bat (W) £xet B6puBo 1 phiBatr (mW). Motog eivatl o Adyog

onuatog npog 66pufo;

T elval n mapadladwvia;

Avadépete tpila €ibn mMopapopPwoswyV TOU UMOPEL v UTIOOTEL €va onua
TafLOEVOVTAC OF L0 ETILKOLWVWVLAKI VPO KaL TIEPLYPATE UL OO QUTEC.

T elval o kpouoTikog B6pupog;
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24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

Meplypadte éva mabntiko omtiko Siktuo FTTH onueiou mpog onpeia. Mola eival ta
SopLKA oToL Ela TTOU XpNOLUOTIOLEL;

MNwg pmopel péoo amd MO OMTIKA (v va TEPAOCEL TAUTOXPOVA QAVEPXOLEVN
(upstream) kat katepyopevn (downstream) Siktuakn kivnon;

Tu toyUtnTeg pmopsi va umootnpiéet éva XG.PON/10 pe mabntko dwaxwprotr 1:32
OTOUG TEALKOUG XPHOTEC; ALTLOAOYNOTE TNV AMAVTNOK] 0ag.

Mepypate SUO TEPUTTWOELC OTIG OTOIEC, ylo TNV EMEKTOON €vO¢ OLkTUOoU,
katadelyoupe og Abon acUppatng {evénc.

Je plo acvuppatn (eV€n, o MOUMOG EKTEUMEL ofua otddung 20dBm, to KatwddAL
evaloBnoiag tou 6éktn elval -85dBm Kol oL CUVOAKEC amwAeleg KaAwbdiwv,
ouvOeTnpwv Kal dtadpoung tou onuartog -120dB. Mdoo nmpémel va ival To kEPSOG
TWV KepALlwY (OUVOALKA), WaTe va £xou e teplBwpLo Asttoupyiog 20dB;

Yriohoyiote TNV aktiva tng mpwtng {wvng Fresnel og pa {ev€n evog XALOUETPOU,
otoug 2,4 GHz os andotacn 30m amno to éva akpo. EmavaldBete to yla to Héoov TG
evéng.

T eival ta Sopudoptka Siktua KoL TToLog 0 0TOXO0G TOUG;

Molog 0 poAog twv Sopudoptkwv SIKTUWVY;

Avtiotolyiote Tn cwotr opoloyia:

1. Emiyeloc otaBuocg xprotn. A. GES.

2. Emiyelog ota®uog muAnc. B. UES.

Motot givat ot U0 TILO GNUAVTLKOL TTOPOL yLa TV TTaPOoX MANPodOopLWY TTAVW ATIO Ta
Sopudoptka Siktua;

To eUpocg Lwvng KaL N oxug petadoong, pall pe T ouvOnKkeg petddoong Kal To
TiEPLBAAAOV, KOOOPIIOUV TN vevveeerreeeeeenrreeeen, Twv 50pudopLlkwV SIKTUWV.

Moteg eival ot SLadopég Twv SopudopLKWV CUCTNUATWY UE TA AAAO CUCTHUOTO;

Apaotnplotnteg (cuvduaocTikd othv aibouca, To EPYACTAPLO i KL TO OTiTL)

1.

MNpoonaBrote va oxedldoste T cuvdeopoloyia olklakou Siktuou ADSL og ypapun
PSTN kat katomw o ypaupn ISDN, pe meploootepes and pia npileg tnAedpwvou Kal
SiktUou, xpnotuomnotlwvtag splitter kau filters émou ypelalovral.

Availntiote Kal OUyKevipwote ¢UANAdla yapaktnplotikwy (datasheets), o€

NAEKTPOVLIKNA Hopdn, yla Ta TTapakatw £i6n e€omAlouou.

o AcUppoto Xnueio MNpooPacng (Access Point - AP) yia sfwteplkd Xwpo e
Suvatdtnta yeplpwonc (point to point bridge 1 WDS PTP) kot Aettoupyia oToug
5GHz

o KateuBuvtikég kepaie¢ tUmou mA&ypatog, (grid) yw Ttoug 5GHz, pe
arnohaPr/képdog kahUtepo amno 18dBi

o JuvOeTnpeg (connectors) tumou N

o Opoafoviko KaAwdLo SLapéTpou TouAdyxlotov 10mm XapunAwy omwAeLwY

Evtomiote oto xaptn Suo onueila mou améxouv Alyotepo amod 5 XALOUETpa peTal

TOUG KOL EKTIMATE OTL €Xouv OmTKN emadn. Xpnolpomolwote xapteg Google,

GoogleEarth 1 omowadnmote AMn xaptoypadik ebappoyy yvwpillete Kot

ONUELWOTE TNV aKpLPr B€an Kal amdotaor) Touc.

3TN ouvéXela, Xpnolpomolwvtac €va AP, Suo ocuvdetrpeg N, 6m KaAwdlo Kal pio
Kepaia yla KaBe Lo amo tig Suo tonobeaoieg, kavte Tov MPoUmoAoyLopo tne Levénc.

EriiokedpBeite tn osAida “Radio Mobile” http://www.cplus.org/rmw/rmonline.html,
dnuloupynote £vav dwpedv Aoyaplaopo Kol e€olkelwOeite pe T Xprion Tou site.
EvoAlaktika smokedBsite tn oeAida http://www.gsl.net/n9zia/ kot avalntrote
otnv evotnta Interactive Wireless/RF Design Utilities epyaAeio yia Wireless Network
Link Analysis, Line of Sight Path Analysis rj Fresnel Zone Calculator.
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Elodyete ta otoleia tng LebENG oag Kal CUYKPIVETE Ta AMOTEAECUOTA E TOV SLKO
o0C TPOUTOAOYLOUO. AV XPelaoTelte  OMOLECSATOTE  ETATPOMEC  UeyeBwv
avalnTroTe Kol XpNOLUOTIOLNOTE TOug KatdAAnAoug mtivakeg f online calculators oto
Awadiktuo. ZulnTroTE yla TOUC TPOTIOUG TTIOU EPYNCTAKATE KOl TA AMOTEAECUATA OOC.

3. EAate oe emadr PE TOTLKO 1 KOVILWVO GUAAOYO poSLOEPACITEXVWV Kal GUINTAOTE N
{NTNOTE va 0a¢ KAVOUV Mo mopoucioon yla tn 8tadoon Twv padlokKupATwy.
EvOexouévwe UTOpeite va TO &evtdéete ot MAQLOLO KATIOOU QGAAOU GYXOALKOU
TIPOYPAUUOATOG 1] HLOG EKTTALSEUTIKAG EMIOKEYNG.

4. Emyxelpnon mou Bpioketal otnv ABriva BéAel va ouvdeBel Pe To UTTOKATACTNUA TNG
otn Oeooalovikn pe taxvtnta 2 Mbps. MNpoomnadrote va katoAngete otn PEATIOTN
AOoon 6laocuvdeong, AapPavovtag umoyn TO THAEMLKOWWVIAKO KOOTOC ToU
QALTELTAL KOUL TLG TEXVLKEG AT OELG.
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KedpdAaro 60
ENINEAO EQOAPMOIHZ

Elcaywyn

To Eninedo Edappoyng (Application Layer) €ival to mio mavw enimedo Twv TECOAPWV
srunédwy tou povtélou TCP/IP kat Bpioketal mdvw amd to emninedo Metadopdc (Transport
Layer). To emninedo sdpappoync opilet to TCP/IP mpwtdkoAAo edpappoyn Kol TO MW Ta
TIPOYPAUUATA TOU XPHOTN ETKOWVWVOUV HE TIG UTNPEGCLEC TOU eMUMESOU UeTAPOPAC yLa Vol
xpnolgomolovv to Siktuo. To emimedo edapuoyng mMePAApPBAVEL OAd TO. TPWTOKOAAQ
vnAdtepou emumédou, 6mwe to DNS (Domain Naming System), HTTP (Hypertext Transfer
Protocol), Telnet, SSH, FTP (MpwtokoAo Metadopadg Apxeiwv), TFTP (AmMAO mpwTOKoAAO
petadopag apxsiwv), SNMP (AmAd MpwtokoAo Aiaxeipiong Aiwktvou), SMTP (AmAo
MpwtokoAAo Metadopdg Taxudpoueiou), DHCP (Dynamic Host Configuration Protocol), RDP
(Remote Desktop Protocol) k.Am. Itn cuvéxela Bo yvwplooUPE PEPIKEG QMO TIC UTINPEGLEG
Tou Aladiktuou Tou Bacilovtal oTa mapandvw MPWTOKOAAA.

AwSaktikol ZToxol
Me tnv oAokAnpwon Tou 60u Kepalaiou oL pabntég Ba mpémel va eivat os Béon va:

e Treplypddouv to poviédo [Mehdtn - E€umnpetnt (Client -Server) Asltoupyiog twv
Baaolkwv umnpeclwyv Tou emnédou epappoyng, onwg WEB, EMAIL, FTP, TELNET

e TeplypAdouv Tov TPOTO AslToupyiag Kal va KAVOUV Xprion Twv BAaCLKWY UTNPECLWY
Kal epapuoywv Aladiktiou

ASaKTikEG Evotnteg

6.1 20otnua Ovopatohoyiag DNS.
6.2 Yninpeoieg Aladiktvou.

6.1 Zuotnua OvopatoAoyiag DNS

Onwc éxel nén avadepbel, kabe umoloylotng (host) mou cuppetéxel oe €va &iktuo
texvohoyiag TCP/IP amoktd Mia kat povadikn &8tevBuvon P (my. 128.174.5.50). O
SlevBuvoelg IP mpoodilopilouv Slemadeg umoloylotwy f Spopodoyntwv Kot KaBe telBuvon
IP mepléxel mAnpodopia mou XpnoLOTIOLELTAL Yia T SpopoAdynon Twv makeTwy IP. Emeldn
OMWCG ol Xxproteg Bplokouv apketd dUoKoAo va Bupolvtal dleuBuvoelg auTng TG LoPdNG,
XPNOLUOTIOLOUV CUUPBOAIKA ovopaTa, HE Ta omoia avad£povtol OTIC CUCKEUECG Kal oTol
diktua.

Mo mopadelypa, os €va TCP/IP 8iktuo amoteAOUMEVO QO TECOEPLC UTIOAOYLOTEG, N
avtiotolyia IP SleuBuvoswv Kat cUUPOALKWY ovopdTwy Ba pumopoloe va gival n e€nc:

IP 8i.evBuvon ‘Ovopa urtoAoyioti
128.174.5.1 atlas
128.174.5.2 kronos
128.174.5.3 aris

MPOKELUEVOU VO ETMLKOLVWVHOOUUE HME it amo TIG CUOKEUEC QUTEG, €lval amapaitnto va
yvwpiloupe tnv IP dtevBuvon tng. Avtl Aoumdv va mpémel va Bupopacte TG SleuBUVoEeLg
QUTEC, €lval ouvnBeg va XpnoLllomoloU e Ta cUMPBOALKA Toug ovopata. Onwg sival Aoyiko,
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auTh n pooéyylon (SteuBuvoelc-ovopata) SouAsVeL KOAQ Og HIKPA SIKTUA LE TIEPLOPLOEVO
aplOUO CUOKELWV.

Otav opwg £xoupe ouvallayég pe 1o Awadiktuo (Internet), eival mpodavég otL eival
S8U0KOAO VO UTIOPOULE Vo amopvnuoveUooupe SleuBuvaoelg IP (£Tol wote va EEPOUE TLY TN
S1evBbuvon tng KevtplkoU efumnpetnth (server) Tou MNavemiotnuiov Matpwv). N’ autd To
AOyo £xel avamtuyBei éva cuoTtnua oVORATOo800l0¢ TwWV UTTOAOYLOTWY Tou Aladiktiou Kal
HLOL UTtNPEOLO KATOAOYOU yLo. aval)Tnon Twv oVouaTwy. H umnpeaia autr) ovoualstotl DNS
(Domain Name Service — Ynnpeoila Ovopaoiag Meploxwv).

To olotnua ovopaociag meploxwv (DNS) elval pia katoavepnuévn Baon Sedouévwv oto
AlaSikTuo TIOU EMITPEMEL TN UETAPPAON avAPECH Ot ovopata kal SteuBuvoelg IP. Oa
propoucape va moUue otL to DNS eival o «tnAedwvikog katahoyog tou Aladiktuou». Eival
0 HUNXOaVIopo¢ Ttou Awadiktiou yla tnv avadopd HECW OVOUATWV O O,TL MOPOUG
XPNOLLOTOLOULE OE AUTO KAl TTIOU HOG ETUTPETEL TN HETADPAON ovopdTwy o€ SlevBuvaoelg IP
Kal To avtiotpodo.

Mpokettal yla plo katavepnuévn Pacn Sedopévwv mou edapuoletal o Ul Lepapyia
TOAAWV g€umnpetnTwy ovoudtwy (DNS servers).

Mepappavet:

e TO XWPO OVOUATWY
®  TOUG eEUTINPETNTEC LECW TWV OTtolwy yivetal SLaBECLLOG 0 XWPOEG OVOLATWY
e TOUC avaAuTéG (resolvers) mou epwtoUv TOUC €EUTINPETNTEG TEPL TOU YWPOU
OVOUATWY
Ta 6ebopéva tng Baong DNS Siatnpouvtal Tomkd, oAAd sival Stabéoipa maykooua. Agv
UTIAPXEL UTTOAOYLOTAG e OAn tn Bdon DNS.

To mpwtokoAAo DNS cival srunédov sdpappoyng (Application Layer) mou emutpémel oe
urtoloyloteg (hosts), Spouoloyntég (routers) kat sEunmnpetnté¢ DNS (Name Servers) va
ETILKOWVWVOUV yla va avaAloouv (resolve) ovopata (petadpdoouv ovopata oe dtevBuvon
IP). Elvaw Baotkn Aettoupyia Tou KoppoU Tou Aladiktuou, 6mou ol avalntroslg DNS yivovtat
amd onolodAMOTE UNXAVNO KAl OToLadAoTE Unnpeoia. Ta amoteAéopata and LaKpvoUg
€EUTINPETNTEC OVOUATWY amoBnkelovTal TPOoWPLVA O€ TOTIKA UVAUN woTe va BeATLwOEL n
enidoon.

6.1.1 Xwpog ovopdatwv tou DNS

To Aladiktuo eival XWPLOUEVO vonTa Ot £KATOVTASEG OSLadOpeTIKEC TeploxEC (domains)
vPnloU emumédou mMou avaAvovtol ot UTOTEPLOXEG (subdomains), k.0.k., pe moAAoUG
umohoyLoteg (hosts) n kaBepia.

Ol neploy£g pmopel va mapactabouv pe éva 6€évtpo. Ta ovopata Twv Meploxwy anaptilouv
Ll lEpapyio KATA TPOTMO TIOU TA OVOHOTA Vo €lval HovaSIKA KOl va amopvnuovelovTal
€UKoAa. Evag opyaviopog eival appodlog yla HEPOC TOU XWPOU OVOUATWY Kol UIMOopEL va
npooBécel emumAéov enineda otnv Llepapyia.

lepapyxia tou DNS. Kabe kopBog oto §€vdpo DNS avamnaplotd £va ovopo DNS (DNS name).
KaBe kAabi katw amod éva kopPo eival pla meptoxy DNS (DNS domain). H meploxry DNS
umnopet va mepLéxetl hosts ) aAAecg meployéc (subdomains).
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Mapadetypa meploxwv DNS:.

. (piga)
gr
ntua.gr
tc.ntua.gr ece.ntua.gr

cn.ece.ntua.gr

H kopudn tou &évépou eival n pila (root) kot cupBoAiletal pe pia tedeia «.». H IANA
(Internet Assigned Numbers Authority) eivat n emionun apyxn mou Staxetpiletal t pila tou
DNS.

Katw amo tnv Kopudr umdpxouv oL MEPLOXEG avwTdatou emunédou (top level domains n
Tieplox£c 1ou emunmédou ) Baoikég meplox£g). Apxika (1988) unrpyav:

edu, gov, com, org, mil, net, int, arpa

200gTnpa ovopdTwyv mepioXwv - DNS

P

| | | | I |
) (=) (=) (=) () (=) ()

Baoikeg Tre ploy £6 Ywpow ovopiTay DNS

Bibikoi opycviopoi Al abikTiow

- .com: Eraupieg

- edu Exmicnbeumikd ibpbpora
- .gov: KupepynTikor opyaviopor
- .mil: ZTpaTIOTIKON OpYCVIOHO!

- .net: Keévrpa brofknong diktion
- Lorg: O, 116 oTE beV pITopel Yo KaTUTOYE] OF KATTOIC CTrd TI§ TTPOYOUpE-
VEG KUTIYOPIES

Ewova 6.1.1.a: Meploxeg 1°° emumédou xwpou ovopdtwyv DNS

(Mnyn: ApBavitng, K., KoAuBdg, I., & OUtoloG, 2. (2001). Texvodoyia AkTUwy Emtikowvwviwy)
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ApyoTepa, TPOoTEBNKAV TIEPLOXEG YLa KABE Ywpa (OVopa TIEPLOXNG HE 2 YPALMOTA), OTIWG:
gr, nl, uk, us, jp, it, fr k..

2T ouveéxela eykplOnkav apketeg véeg TeploxEg (.. biz, info, post, tel k.ad.). H Stayxeiplon
TouC (eKkTOC Twv .int Kot .arpa) €xel ekxwpnBel amd tnv IANA oe &A\oug umelBuvoug
opyaVvLoUOUC.

Katw amd kabe mepoyxn 1°° emumédou, umdpyel Seltepo emimedo TeEPLOXWY, TOU
npoodlopilel ouvnBwCg Tov opyaviopo N Tnv £talpeia otnv omoia avrkel to Siktuo. OL
TiePLOXEC auTéG (domains) ovopdlovtal meplox£g 2°V emunédou kal Kabe pia sival povadikn.
H &laxeilplon Tou XWPOU OVOUATWVY KATW OMO TIG TEPLOXEG OVWTATOU ETUMESOU E£XEL
ekywpnbel o0e opyaviopoug, TOU HUMOPOUV VA EKXWPNOOUV TEPAITEPW TN Olaxeiplon
umomepLoXwv toug (subdomains). KaBe véo subdomain avtlotolxel o€ MEPLOX OVOUATWY
3% emunédou.

PiCax

net.

rootforge.com.

ftp.rootforge. com mail. rootforge. com.

nske.rootforge.com.

ece.ntua.gr.
ftp.nske.roctforge. com.

wn.nske.rootforge.com.  Y1l.ntua.gr.

te.ntua.gr.

Ixnua 6.1.1.B: lepapyikn opydvwaon xwpou ovoudtwyv DNS

(Mpooapuoyn and nnyn: http://computergiaolous.blogspot.qr/2012/12/dns-domain-name-system.html)

Napadswypa: To 6vopa ektor.tc.ntua.gr, mpoadilopilel Tov NAeKTPOVIKO umtoAoyiotr (host)
HUE To oUMPBOALKO Ovoua “ektor”, mou Bploketol otnv umomeploxn (subdomain) “tc” (3°V
emumESou) Mou SNAWVEL TAL LLNXOVHLLOTO TOU EPYO0TNPELIOU TNAETILKOLVWVLWY, N OTolol aAVAKEL
otn meploxn (domain) “ntua” (2°° emunédou) tou EBvikol MetooBlou MoAutexveiou Kkat n
omola €xeL kataxwpnOei otn Baaotkn meploxn “.gr” (1°° emumédou) mou adopad tnv EANGda.

6.1.2 Opyavwon DNS

To DNS eival opyavwuévo we pia katavepnuévn Baon Sedopévwy OU XPNOLUOTIOLEL TO
HMOVTEAO TteAATN — e€uTinPETNTA. N va Asttoupyrioel to DNS xpnoLomoLel Toug KOUBOUG TNG
Bdong autng mou eival oL eumnpetntég ovopatwyv (Name Servers), ol omolol Bpiokovtal og
Sladopetika onueia tou Atadiktuou, cuvepyalovtal UETAfU TOUG Kal pag mAnpodopouv
OXETIKA |LE TO TIOLO OVOU OVTLOTOLXEL o€ ola IP StevBuvon kal avtiotpoda.
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lepapyia Twv EUNNPETNTWV OVOUATWV

H tepapyia Tou xwpou ovoudaTwv avianokpivetal o pia avtiotowyn tepapyia eEunnpeTtntwy
OVOUATWV.

=

Rut NS

€>@'

c-m NS us NS _or NS _net NS

59 7 8

bing.coam NS  geesgle.cem NS mezilla_srg NS linw erg NS

Ixnua 6.1.2.a: lepapyia Twv e€unnpetntwy ovopdtwy (Name Servers)
(Mnyn: https://www.ssucet.org/~jhudson/14/etec3201/07-dns/)

KaBe etumnpetntn¢ elval umevBuvog ylo évo CUUTTAYEG TUAUA TOU XWPOU OvVOouATwyv DNS
mou amnokaAeital {wvn (zone). O €uUMNPETNTAC OVOUATWY ATIAVTA O EPWTNOELS (queries)
yla toug umtoAoylotég (hosts) tng {wvng tou. Kabe {wvn eival epdpwAeuvpévn o Eva Koupo
tou 6évdpou. O lwveg Sev eival meploxég (domains). H wvn e€ival TuAua tou Xwpou
ovopdtwv DNS mou ev yével amobnkevetal o éva apxeio. O gEumMNPETNTC OVOUATWV
UTOPEL va YWPLoEeL HEPOC TNG {WVNG TOU KOL VA TO EKXWPNOEL o AANOUC eEUTINPETNTEG.

| lEpap)IK OpyaVWLEVO OUOTH Mo |

EE o othiTETHL N ETTEKTHROLUMOTNTX TOou, ol Bev
B&TeL kTTOLOV TTEPLOPLOMO OTo BdkBog TNg LEppXioc.

L]

Loy 2ow errrmdbou
Feinn) Sour emmebon

I_ _.I-|-:--|-n- (9 ECvmmpeTymg
| EEuTrmpeTryris Owd porog

Ohadgaormong

To DNS obotnpa Aettoupyel pe tnv pop g dwhiao pévwy Jwvwv. K&be efunnpetntig ovdpatog
efunnpetel ouykekpLpévn meploxr (fwvn) kow emtkowwvel e autols Mo u avr kouv oTLg JWve apéows
vipnAdtepou Kol yaunidtepow emuméSou.

Ixnua 6.1.2.8: Opydvwon Siktvou og wveg

(Mnyn: ApBavitng, K., KoAuBag, I., & Outolog, 2. (2001). Texvodoyia AKTUWV EMIKOLVWVLWV)
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Kavévag e€umnpetntic DNS Sev £xel OAeg TIG avTiotolyleg ovopdtwy o SleuBuvoelg IP. MNa
va PBpebel pla ouykekpluévn avtiotoiylon mBavov va TPEMEL va YIVOUV €PWTNOELS OF
moAAoU¢ e€untnpetntég DNS.

MNa kaBs Twvn TPEMEL va UTIAPXEL €vocg KUPLOG €€UTNPETNTAG Kol €vac aplBuog amo
Seutepeliovteg e€umnpetnTeG. O KUPLOG e€UTINPETNTAG (primary server) Siatnpel éva apyeio
{wvnc Pe TNV mpwTtotunn nAnpodopia yia tn {wvn. O deutepelwy eEunnpetnT¢ (secondary
server) Statnpet avtiypada twv dedopévwy mou anobnkevovtol oTov KUPLo EUTNPETNTH.

H Bdaon umopel va evnuepwBel OSuvaulkd pe mpooBnkn, O&iaypadr, Tpomonoinon
omnolagbnnote mAnpodopiag. Otav mpootiBetal évag host oe pia {wvn, 0 SLOXELPLOTAG
PooBETeL TNV MAnpodopia yla tov host (SlevBuvon IP kat dvoua) o £va apyeio Tou KUpLOU
efumnpetnTA.

IxebOv KAOe opyavIoUOC, ETALPELN, TTOVETLOTNULO, TTAPOXOC EXEL VAV TOTILKO £EUMNPETNTN
OVOUATWY, TIOU €lval yvwoTtog Kal w¢ o emleypévog (default) e€unnpetntng. Otav yivel pa
£pPWTNON, QUTH ATTOOTEAAETOL OTOV TOTILKO €€UTINPETNTH, TIOU AELTOUPYEL WG EVOLAUEDOG Kall
npowBel tnv gpwtnon, €dv amatteital. Av o TOmKOG e€UTINPETNTHG OVOUATWY 8ev €XEL
kataAnéel oto oL Oa Bpel tn SlevBuvon TOU AVTLOTOLXEL OTO OVOLO KATTOLOU UTIOAOYLOTH,
PWTA Toug efUTNPeTNTEG GAAWV lwvwyv, dTavovtag HEXPL Toug efumnpetntég pillag, av
XPELOOTEL.

MNpwtokoAAo DNS. To mpwtokoAAo DNS eivatl Tou TUMoOU TeAdTn — €EUMNPETNTI KL AVAKEL
oto eninedo edpoapuoyng tou Hoviédou TCP/IP. O meAdtng DNS ovopdletal ovaAutAg
(resolver). To mpwtokoAo DNS umootnpilel Tn HETATPOMN OVOUATWY Ot SleuBUVOELG
(avaAuaon, resolution), kaBwg KaL TNV eVNUEPWON TwV S£60UEVWV LETALY TWV EEUTINPETNTWY
OVOUATWV.

Avaluon ovopdtwv (name resolution) sival n dwadikacia pe tnv omoia aAvaAUTEG Kal
€UTINPETNTEG OVOUATWY ocuvepyalovial wote va Ppouv O6eSopévo €VIOC TOU XWPOU
ovopdtwy. MNa tnv aveupeon Sedopévwy, 0 €EUMNPETNTAG OVOUATWY XPelaleTal uoévo to
ovopa kat t StevBuvaon IP twv e€umnpetntwy ovopdtwyv kopudng (pilag). OL e€umnpetntég
KopudnG yvwpilouv OAEC TIC IEPLOYEG OVWTATOU EMUTESOU KAl pUmopolV va umtoSeiouv Toug
€EUTINPETNTEG LLE TOUG OTIOLOUG UIOPEL va yivel emadn).

6.2 Ynnpeoieg Atadiktuou

OAeg ot umnpeaoieg oto Aladiktuo, OMwG Kal TTOAAEG epapUoYEG AOYLOULKOU, otnpilovtal oTo
povtélo MeAdtn — E§unnpetnT. ZUpdwva pe auTo To povtéAo o EEumnpetntig opyavwvel,
Slaxelpiletal to apxeio Sedopévwy, OGEXETOL EPWTAMATA KOL ONMAVIA OTO TIPOYPOUUQ
Melatng. Amo tnv aAAn mAgupad To mpoypappa Mehdatng BEtel epwtnipata otov EEumnpetnth
KOl UTTOPEL va aTtOKWELKOTIOLEL TIC amavTAoEeLg Tou EEumnpetnTh.

To povtélo auto ulomoleital pe SUo avefAPTNTA KOUUATLO AOYLOULKOU:
e To mpoypappa tou E§umnpetnty (Server) mou eykaBiotatar oe évav (A

TLEPLOCOTEPOUG) UTIOAOYLOTH
e Tompoypappa tou Melatn (Client) mou eykabiotatal o MTOAAOUC UTIOAOYLOTEC

O Server Siaxelpiletal ta dedopéva, Aappavel epwtioelg ano toug Clients kal amavid ota
gpwtnipata touc. O Client kdvel epwtroelg otov Server Kal gpdavilel TIC AMOVTNOELG TWV
EPWTNUATWV.
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To pyovTtéAo MNeAdTn —
E¢uttnpeTnmi

Msharng

1

Eqgappoyr Nekdin

Emrimedo Meragopdg

Emimsdo Awdikrdou

Egummnpemmig

Eqgappoyi
E&urmpemntr

Emiredo Meragopdc

Emimedo Aigbikriow

A cru:abwq Siaaivbeon
Risloy Acriou
AIAAIKTYO
{INTERNET)

J—

IxNua 6.2.0:. To povtého Neldtn-E€unnpetntr clpudwva e to povtédo TCP/IP
(Mnyn: http.//images.slideplayer.qr/7/1959162/slides/slide 34.jpg)

E§unnpetnuig
(Server)

NMehdene 1 f
(Client)

Apyeic HTML
kot apyeio
¥papikwv

IxAua 6.2.B: To povtého Mehatn-E€unnpetntn otnv unnpecia WWW (Maykoouiou lotol)
(Mnyn:http.//ebooks.edu.gr/modules/ebook/show.php/DSB101/535/3534,14522/extras/presentations/Kefl 4 cli

ent_server_model/swf/engage content/imagel.jpg )
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6.2.1 Ynnpeoia nAektpovikol tayudpopeiov E-mail (POP3 - IMAP/SMTP)

To NnAekTpoVIKO Ta)XuOpopelo eival éva cuoTnua yla T HUETAS00N UNVUUATWY HETAEV
uTtoAoyLoTwy. Ta KnvUpaTa Uopouyv va replexouv mAnpodopieg oe dtadopeg popdig. Mia
NAEKTPOVLKNA EMLOTOAN €XEL TN SuvatotnTta va MEePAOUBAVEL, €KTOC amd KEUEVO, ELKOVEG,
AXOUG, KIVOUUEVEG €IKOVEC, video, pla edapuoyr, LECA OTO HAVUUA | WG ETILOUVOTTTOUEVOL
apyeia. O xpnotng e-mail, pwmopei va otéAvel pnvopata ¢ aAAouc xproteg e-mail péow
UTTOAOYLOTH, AVETQ, yprnyopa Kal ¢onva. Mapéxel emiong £vav AmOTEAEGUATIKO UNXOAVIOUO
yia tn petadoon tng mAnpodoplag oe £vav n moAloug avBpwroug (mailing lists)
Tautoxpova. Mapouola Pe To cUUPATIKO Taxudpoueio o kABe xprotng €xeL T Sk TOU
SLevBuvon n omola glval TG LOPPNG XXXXX@YYYYY.2zZ OTIOU «XXXXX» cUVABwC amoteAel to
ovopa 1 Kamolo PeuSWVUHOo Tou Xpriotn, «yyyyy» €ival to dvopa tng meploxric (domain
name) KAMOLOC ETALPEIAC TTOU TAPEXEL TIC UTNPECLEC TOU NAEKTPOVIKOU Taxudpopeiou Kat
Uropel va eival evog 1 MoAAWV ETUMES WV XWPLOUEVA e TEAEIEG KL «ZZz» OTIOU avadEpPETOL
oto eibo¢ tng etatpeiag mouv ektelel xpén toxubpopeiov (m.y .org, .com, .edu KAm.) N ™
xwpa Tmpoghevong (rmx .gr, .de, .au Kk.Amm.). Atlvovtoal moapadeiypata  SleuBuvoswy
NAEKTPOVLKOU Tayudpopeiou: kostas@hotmail.com, g.papadopoulos@sch.gr,
info@teiath.edu.gr.

310 AloSiKTUO Ta TEPLOCOTEPA CUOTAUATA NAEKTPOVIKOU TAXUSPOUEIOU XpnoLpomololV To
povtélo meldatn-g€umnpetnth (client-server).

e MeAatng (client):

O ZeKwaelL TNV enadn pe Tov e€uttnpetnth (SLokopLoTh) (« AGEL TTPWTOGY).

0 Znta e€umnp£tnon amno Tov eunnpetnTh.

O Xto nAektpovikd tayubpopeio o meldtng (client) sival to mpdypaupoa mou
xpnotluorolel o xprnotng. To mpoypappa outd sival umevBbuvo ya tv
avayvwon kot dnuloupylo Tou nAektpovikol pnvopartog (m.x. Outlook,
Windows Live mail, Mozilla Thunderbird k.a.).

e Efunmnpetntig (server):

O Mapéxel otov meAdtn tnv etumnpétnon mou {ATNOE. ITO0 NAEKTPOVIKO
Taxudpopeio o eEUTNPETNTAG OTEAVEL TO NAEKTPOVIKO UNVUAL.

0 Kpata otnv nAektpovikr Bupiba (mailbox) ta punvopata mou mpoKeLTal va
otaAolV OTO Xprotn. e pia GAAN oupd Ta pNVUUOTA TIOU TIPOKELTAL Vo
otaAoUV amo tov Xprnotn.

MAsovekTApaTA:

e Eival moAU ypnyopo.

e O xpnotng 6ev xpelaletal va mopoakoAouBel Tn petadpopd Tou HNVULATOC LECW TOU
Tayubpopeiou, OMwe pe TNV amootoAn fax.

e Eilval mio olkovopuko amnod 1o cupBatiko taxudpopeio.

e Mmopel va mpocSloplotel peyaloc aplBpdg TAUTOXPOVWY OTTOSEKTWVY.

Melovektipata:
e Asv umtdpyel anoAutn eyyunon OtL To HAVUHA £PTACE OTOV TIPOOPLOKO TOU.

Yrapxet Olebvég mpotumo mou kabBopilel Tt Hopd TWV HUNVUPATWY NAEKTPOVIKOU
Toyubpopeiov pe popdn Kelpévou. Eva TETOLO HAVUMA amtoTeAs(Tal amno:

0 1tnv Emikedalida (header), mou eival éva olvolo ypapuwv Omou KaBe
ypOopun amoteAeital amd pa AEEN-KAeLSL, Avw Kol KATw TeAEla, KEVO, Kal ia
TR, Ma mapddelypa £va apxlko HEPOG €VOG UNVUHLOTOG NAEKTPOVIKOU
toayxudpopeiou eivat:
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e From: nick@aueb.gr
To: john@cs.co.uk
Reply-To: nick@aueb.gr
Subject: Hello
O TO CWHA TOU pnvupatog mou meptexel ASCIl keipevo. AKoAouBel To apyLko
HEPOG Kal StaywplleTal amo auTo HE L0 KEVH YPOUUA.

SMTP, POP3 kat IMAP sivat mpwtokoA\a TCP/IP mtou xpnotpomnotovvtal yla tnv mapadoon
kat mapalafn tng aAAnloypadiag. Av mpokettal  va SnuioupynBesl £€vag SLOKOULOTNG
nAekTpovikoU taxudpopeiou (Mail Server), o Slaxelplotng mpPEMel va yvwpilel yla T
Xpnolpomoleital to kaBéva. KabBe mpwtokoAAo eival amAwg €vo CUYKEKPLUEVO oUVOAO
KAVOVWV EMLKOVWVIOC LETAEY TWV UTTOAOYLOTWV.

SMTP. SMTP onuaivel MpwtdékoAAo petadopds omAwv HNVUpATwy. To  SMTP
XpNOoLUomoLeiTtaL 6Tav €va NAEKTPOVIKO pvUpa TopadideTal amo évav meAdtn NAEKTPOVIKOU
tayubpopeiov, 6nwe to Outlook, os éva Stakoutotr) NAekTpovikou Taxudpopeiou f otav éva
NAEKTPOVLKO HAVUHO TtapéXeTal amo éva e-mail server og éva GAAo. To SMTP xpnoLuorolei
™ TCP BUpa 25 ) tn BUpa 465 yla kpumtoypadnuévn emkowvwvia (SSL) f tn 587 (TLS).

POP3. POP3 onpuaivel mpwtdkoAAo taxudpoutkol ypadeiou. To POP3 emutpémel os éva e-
mail client va “katefdoel” £va NAeKTPoOVIKO pAvUpA amod évav efumnpetnth (Stakopotn)
NAeKTpoVIKoU Taxudpoueiou oto otabuod epyaciag tou. To mpwtokoAo POP3 sival amAd kot
Sev mpoodépel MOAAEG SuvatoTNTEG eKTOC amo tn ANPn. O oxeSlaopog Tou UToBETEL OTL O
TeAATNG NAEKTPOVIKOU TaxuSpopeiou katePfalel OAa ta Slabéolua LNvUHATO NAEKTPOVIKOU
toyudpopeiov amd to Slokoplotn, ta Sloypddel and To SLOKOULOTH KOl OTh CUVEXELA
aMooUVEEETAL, EVW UTIAPYEL Kal N duvatotnta Slatripnong avilypadpou Twv PNVULATWY oTo
SlaKoULOT) HECW PUBULONG TOU TTPOYPAUUATOG-TIEAATNG. To POP3 KaVOVIKA XPNGOLUOTIOLEL TN
TCP BUpa 110 ) tn BUpa 995 yia kpuntoypadnuévn emkowvwvia (SSL).

IMAP. IMAP onuaivel mpwtokoAo mpdoBacng HNVURATWY Aladiktuou. To TPWTOKOAAO
IMAP £xeL TIOAAG TapOLOLO XOPOKTNPLOTIKA He To POP3. Elval Kal autd £va pwTOKOAAO
IOV €vaG TEAATNC NAEKTPOVIKOU Taxudpoueiou UMopel va XpNOLUOTOLNCEL yLa va KOTERAOEL
aAnhoypadia amd Eva Slakoulotr) nAektpovikoU Ttoxudpopeiou. Qotdéoco, 1o IMAP
nepAapBavel TOAAEC TieploooTepeg Suvatotnteg and to POP3. To mpwtokoAlo IMAP €xel
oXe6LAOTEL yLO VAL ETUTPETEL OTOUG XPNOTEG va Slatnpouv ta emails toug oto Stakoploth. To
IMAP amattel meploocotepo Xwpo oto 6ioko otov KevIplkO uttoAoylotr (Mail server) kat
neplocotepoug mopoug CPU amd to POP3, kabwg OAa Tta pnvOpoTa NAEKTPOVIKOU
tayudpopeiov amobnkevovtal oto Stakoutoth. To IMAP cuvnBwc xpnotuomolei th TCP BUpa
143 1 tn B0pa 993 yla kpuTToypadnuévn emkovwvio (SSL).

Napadsiypa

Ac urtoB£coupe OTL xpnoluormoleite éva dlakoploty email (Mail server) yia va oteilete éva
unvupo otn 6tievBuvon john@microsoft.com.

lpadete T0 pAvupa oto mpoypappo Mehatng (m.x. Outlook) kal kAvete kALK OTO KOUWTTL
«AmnootoAr». To Outlook mapadidel to pAvupa oto Mail server XpnoLLOMOLWVTAG TO
MPWTOKOAAO SMTP. O Mail server mapadidel To UAVUUO OTO OSLOKOWLOT NAEKTPOVIKOU
Taxudpopeiou tng Microsoft (r.x. mail.microsoft.com) xpnotpomnolwvtog maAt to SMTP.

O TaPAANTITNG TOU HNVULATOG HE TO SIKO Tou mpoypappa Meldatn (m.x. Mozilla Thunderbird)
Katefalel To puvupo amno to dlakoplot mail.microsoft.com oto ¢opntd umoAoylotr Tou
XPNOLLOTIOLWVTAG TO PWTOKoAAo POP3 (fj IMAP).

‘Evag S1adopeTikdg TUTOG nAektpovikol Taxudpopeiou eival to Web mail mou ypnotuomnotet
To TPWTOKOAAO HTTP yia va ohokAnpwBOel n emwkowwvia Kat Stapaletol péca amod
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duMopetpntég (Browsers). Omwg daivetal kat omd To OVOUA Tou, QUTO TOo €idog
NAEKTPOVIKOU Taxudpopeiou elval pia untnpeoia tou Naykoouou lotov (World Wide Web).

Mo va UnmopEoel £vag XpHotng va Slapacel ta HnVUHATA tou, Ba TPEMEL va TLotomnoln et
amod Tov €€UTNPETNTH €LoEPXOEVNG aAAnAoypadiog OTL elval 0 XprioTNnG MOU TOU AVILOTOLXEL
n nAektpovikn dlevBuvon mou npoomabel va mpoomeldaoel. H miotonoinon autr ylvetat pe
to ouvduaopd «Ovopa Xpnotn» (User ID 1 Login User) kat «Kwdikog MpooBacng»
(Password).

9 Inbox - Thunderbird =&

File Edit View Go Message Tools Help |
- a1 -t = T I — » |
TN ey

| Get Mail Write  Address Book Reply Reply All Forward Tag Delete Junk Print Back Fonward |
| Al Felders F | 0 Subject &4 Sender M  Date bl

= & Local Folders You've received a greeting ecard from a P... greeting-cards.com = T/6/2007 4:17 P {3

% Inbox (31) . Perfect selution For real men ¢« Test « T/T/2007 4:04 AM
# Unsent . 4 You've recelved a greeting ecard from .. & greetingcards.com « TITF2007 5:03 .. &
] Trash . 4 attest horde @ Emilia = T(772007 %10 ...
= U # Pwdi cheque427106266.pdf @ mice = TT2007 12:3..
4 exclusive watches @ Beatriz « T[Tr2007 1:34 ..
4 You've received a postcard from a Part.. @ postcardsfrom.com « T/T72007 9:18 ..
4 In this way Kenstverket. @ Tommy C. Barron « TBf2007 1:45 ...
4 offering mortgages at low rates « Sonny « 182007 1:20 ...
- 4 You've received a greeting ecard from ... @ egreetings.com « T/8/2007 3:40 ..
= U 4 Readme-818256c9b47e.pdf @ Archibald English « 92007 124... _
a Thunderbird thinks this message might be an email scam. Mot a Scam
[= Subject: You've received a greeting ecard from a Partner!
From: greeting-cards.com <npo@bradynationalbank.coms
Date: 7/6/2007 417 PM
To: test@webattack.com |
Hi. Parcner has ssnt you & gresting ecard. é|
See vour card as coften as vou wish during the nexc 15 davs.
SEEING YOUR CARD
If your email software creates links to Web pages, click on your card's
direct www addreass below while you are connected to the Internet:
htop://67.149.3.23/%50%eec4d82c3a%beed435601e
Or copy and paste it inta your browser's "Location" box (where Internet
addreasasz go) . 3
2 Unread: 31 Totak 33

Ewkova 6.2.1.a: To neptBaldov Asttoupyiag tng e-mail epappuoyng Thunderbird

(Mnyn: http.://za.fileprogram.net/cdn/images/53-image-3-Thunderbird.gif)

‘Evac S1adpopeTIKOC TUTIOG NAEKTPOVIKOU Taxudpoueiou gival to Web mail, mou xpnowpomnotei
TOo TPWTOKOAO HTTP yia va olokAnpwBel n emikowwvia kot Swofaletal péca amo
duMopetpntég (Browsers). Omwcg daivetal kat amd To OVOpA Tou, auto To £idog
NAEKTPOVLKOU TaxuSpopeiou eival pia umtnpeoia tou Naykooutou lotol (World Wide Web).

Ma va Pnop£oel €vag xpnotng va SlaBaocel ta punvopota tou, Ba mpémel va motonoln0et
amo tov eEUTNPETNTH ELoEPXOUEVNG aAAnAoypadlog OTL elval 0 XprOTNE TTOU TOU OVTLOTOLXEL
n nAektpovikn SlevBuvaon, tnv omola mpoonabel va mpooneldosl. H miotomnoinon auth
yivetal pe to cuvbuaopd «Ovoua Xprotn» (User ID ) Login User) kot «Kwdikog NpooBaong»
(Password).
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6.2.2 Ynnpeoia petadopdg apxeiwv (FTP, TFTP)

Kat ta 8U0 eival mpwtokoAa epappoywy mou StatiBevral yia tn petadopd apxeiwyv Hetal
800 cuotnuatwy ou cuvdéovtal og eva TUTitkd TCP/IP Siktuo.

FTP (File Transfer Protocol) onuaivel mpwtdkoAAo petadopdg apxeiwv. Xpnollomnoleital yla
tnv arnootoAfi/ARYPn apxeiwv amod tov anouakpuopévo uroloylotr (e€umnpetnth). To FTP
dnuioupyel SUo cuvdEoelg HeTafl TOU CUCTALOTOG TTEAATN KAl TOU server cUOTHUATOC, tia
yla mAnpodopieg eAéyxou kal n AAAn yla ta SeSopéva mou mpokeLtal va petagpepBolv. H
ouvdeon yla TAnpodopieg eAéyxou peTadEPel eVIOAEC Kol OEXETOL QATMAVIACEL, ATO TO
Slakoutotr). Apxlka Tpémel va yivel tautomoinon xpnotn (Authentication) péow tng
eMKUPWONG HE Ovopa Xpnotn (username) kat tov KwoIKO pdoPBaong (password). MOALG
YIVEL aUTO, Ta apxelo pmopouv va petadepBouv petafy tTwv Svo cuotnudatwv. To FTP
Xelpiletal tooo ta Suadikd 600 Kal To apxeia popdnG KELUEVOU.

Otav évag nehatng FTP {nta va ouvdebel pe to Slakoptotn FTP, pia cuvdeon TCP 1&puetat
otn BUpa 21 tou Stokoptot FTP. Metd tov £AeyX0 TOUTOTNTAG TOU yivetal, pia GAAN
oUvbeon TCP eival und cuotaon yla TV Tpaypatiky petaBifaon dedopévwy otn Bupa 20
Tou Slakoptotn FTP.

NPQTOKOAAO FTP

Dismtadn
Xpriotn

Zlvbeon Ehdyxou

Qiepyaocia
Elgyxou

Aepyaoic
EAfyyou

Aspyaoia

Mztadopdag
AzSopivwv

Aispyaoia
Metadopdg
AsSopsvwv

Toveon AcSoptvwv
MEAATHZ E=YMHPETHTHZ

IxNua 6.2.2.a: To povtélo Asttoupyliag Tou mpwtokoAlou FTP

(Mpooapuoyn and nnyn: http.//www.tutorialspoint.com/internet _technologies/images/internet-ftp _model.jpg)

H petadopd ebopévwy péow FTP pmopel va yivel pe tn xprnon evtoAwv amd to xprnotn. Ot
€VTOAEG get (mdpe), put (BaAe) eival moAU dnpodideic evtodég FTP yia AR Kol amooTtoAn
Sebopévwv ae efumnpetnth. MNpokelpévou va anodeuxBel n xprion Twv EVIOAWY, UTTAPXOUV
edpapuoyég FTP oe ypadiko meptBaiiov (GUI based) mou €xouv avamtuxBei, 0mwg ta mMoAU
Snuodan FTP PRO kau FileZilla.
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7] FileZilla A - O X
Eile Edit TIransfer Server Help
& (B0 ® R
Host: Username: Password: Port: ﬁ [q
Lommana: IYHPE | . . . — — E]
Response: 200 Switching to Binary mode.
Command: PASWY
Response: 227 Entering Passive Mode (204,152,191,5,91,118)
Command: RETR linux-2.6.22.6 tarbz2 H
Response: 150 Opening BINARY mode data connection for linux-2.6.22.6 tar.bz2 (45109498 bytes).
Local site: I]home]codesquidf ‘ ~ } Remote site: [;pub[linux]kemel]\/lﬁi ‘ v I
[ ll=/ codesquid | < eay
b Elib |:| ~ £ pub
3 lost+found = 8 linux
P £3 media <~ [ kernel
= 3 mnt [l=, 2.6
v @c
b CJ DRIVERS
b B3 malirsanta md Eimetallimaae EI
Filename Filesize Filetype Last modified Filename Filesize Filetype Last modified | Permissions
0. ! linux-2.6.22.5 tar.bz2 45110050 Bzip2 File ‘Wed 22 Aug ... -rw-rw-r-- [~]
£3 .armagetronad Folder Mon 08 Aug 2005 ... E' linux-2.6.22.6 tar.bz2 45109498 Bzip2 File Fri3lAug2.. - I
£3 .audacious Folder Mon 30 Oct 2006 .., [ linux-2.6 22 tarbz2 45119878 Bzip2 File Sun 08 Jul 2., -rw-rw-r--
3 cache Folder Thu 01 Mar 2007 ... [ linux-2.6 3 tarbz2 34271622 Bzip2 File  18/02/04 -PW-PW-r--
£3 ccache Folder Tue 22 May 2007 ... [ linux-2.6 4 tarbz2 34386912 Bzip2 File  11/03/04 -PW-TW-T -
£3 .config Folder Thu 01 Mar 2007 ... [ linux-2.6 5 tarbzz 34684611 Bzip2 File  04/04/04 -W-PW-r--
3 .ddd Folder Wed 24 Aug 2005 ... [ linux-2.6 6 tarbz2 34896138 Bzip2 File  10/05/04 -PW-PW-r--
3 .distce Folder Wed 25 May 2005 ... _linux-2.6.7 tar.bz2 35002228 Bzip2 File  16/06/04 -rw-rw-r-- [v)
£3_ avalitinn Enldar Thiu 18 81 2007 [ I >

Server { Local file Directior Remote file
@ ftp kernel.org

B /home/codesquidflinux-2.6.22 6.tarbz2 <<--
00:00:19 elapsed  00:14:12 left

Successful transfers

983040 bytes (51.7 KB/s)

Queued files (1) | Failed transfers

[pubflinuxfkernelpv2 6/linux-2.6.22 6.tarbz2

Size Priority Status

45109498 Mormal Transferring

Queue: 45 MB X

Ewkova 6.2.2.a: To meptBarlov Asttoupyiag tng ftp edapuoyng FileZilla

(Mnyn: https.//filezilla-project.org/images/screenshots/fz3 linux_main.png)

TFTP (Trivial File Transfer Protocol) onpaivel anAd mpwtokoAho petadopdg apxeiwv. Elvat
To amAo amo to FTP, kavel tn petadopd apxeiwv peTafl Tou TTEAATN Kol TOU SLAKOULOTH,
OAAG Oev TOPEXEL ENEYXO TOUTOTNTOG XPNOTN KoL AAAEC XPNOUWIEC Ae€lToupyieg Tou
urmootnpilovtat amd to FTP. To TFTP xpnoiwuomolel mpwtokoAlo UDP, evw to FTP
Xpnoluomolel To mPpwTtokoAAo TCP. Itov Mivaka 6.2.2.a mapoucidlovtal ot Sladopeg Twv

TPWTOKOA WV FTP ko TFTP.

FTP (File Transfer Protocol)

TFTP (Trivial File Transfer Protocol)

Xpnotuomolei to TCP w¢ mpwtdkoAAo enumédou
petadopag

Xpnotuomolei to UDP wg mpwtokoAo
erunédou petadopdg

Xpnotuomolel Loxupég eVIOAEG eAéyyou

Xpnouuomolel anmAég evtolég eAéyxou

Jtélvel ta Sebopéva amo pia Eexwplotr olvdeaon
TCP péow Twv EVIOAWV EAEyXoU

Aev xpnolormolel cuvoEaelg ylarti To
UDP eivat mpwtokoAAo xwplic olvdean

ATIOUTEL TTEPLOCOTEPN VAN KOL TIPOYPOAULOTLOTIKE
oL

ATtatel Alyotepn VN Kot
TIPOYPOUUATLOTLKA LoXU

MNivakacg 6.2.2.a: Atadopeg FTP katl TFTP
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6.2.3 Ynnpeoia naykoouiov totol WWW

H mo yvwotn kat o Stadedopévn umnpeoia tou Aladiktuou eival o MaykoouLog 1otog
(World, Wide Web, WWW). Kat’ apyxdg, emeldr] moAAol cuyxéouv to Aladiktuo pe tov
MNaykoopto loto, ag éekabapicoups otL o MATKOZMIOZ IZTOZ (World Wide Web) &gv sival
cuvwVvupo He To Atadiktuo (Internet). MoAAEg popég oTic cLINTHOELC LaG, OTAV AELE TO €va
EVVOOUE Kal TOo AAAO, dAAG OTNV TIPAYHOTIKOTNTA auTo eival AaBog. To Aladiktuo Kal o
Maykooplog otog (ev ouvtopia Web) eival 800 Eexwplotd oAAG oxeTll{OMeEvVO TIPAYUATO.
Otav Aépe Web, evwooUpe Tov TPOTO TIOU £XOUUE MpocBacn otnv mAnpodopio HEcw Tou
AwaSiktuou. Eival éva povtélo Slapotlpalopevng mAnpodopliag mou ytiletal mavw amo to
Awabiktuo.

To XapPOKTNPLOTIKO yvwplopa tou MNaykooplou lotol eival n pn ypapukn opyavwaon Kal
avalntnon MAnpodoplwv. AvoPEPOUUE WG MOPASELYUA U YPOUULKAC avalitnong tnv
nepintwon nmou Béloupe va avalntriooupe pio Ae€n oe éva Ae€Llkd. Asv Eeklvape amo to A
yla va ¢tacouvpe otn Aé€n mou BéAoups, aA\d TAPE OTO CUYKEKPLUEVO YPAUUO KO
akoAouBoU e Tig Aé€elg, €wg dTou PpTtAcoUUE OTO EMBUUNTO AMOTEAEGHAL.

Ynepkeipevo (Hypertext) ovoudloupe éva Keipgevo oto omolo n mAnpodopia esivat
OPYOVWUEVN UE U YPOUULKN popdn, dnAadn n avalntnon tng mAnpodopiag de yivetal pe
KATIOLOL GUYKEKPLUEVN OElpd, oAAd Ttuxaia pe Baon toug cuvdéopoug (links) mou umapyxouv
OTO CWHLO TOU KELUEVOU.

Ynepuéoa (Hypermedia) sival pia cuAAoyr MOAUPECLKWY TIANpodoplwy (Keipevo, glkova,
nxo, video, animation) n omola elval opyavwuEéVn LLE N YPOLLULKO TPOTIO.

O lotog xpnoiuomnolel to mpwtokoAAo HTTP (HyperText Transfer Protocol — mpwtokoAAo
HeTadopag YIEPKELUEVOU), yla va. LeTadEpel Sedopéva.

HTTP Connection

Web Server

T
Web Browser

Ixnua 6.2.3.a: 20vdeon HTTP

(Mnyn: http://homepages.uel.ac.uk/u0315352/Web%20server.htm)

Onwg avadEPBNKe Lo TPV Ol UTINPECIEG TOU ALaSIKTUOU €ival BOOLOUEVEG OTO HOVTEAO
MNelatn-E€umtnpetnth. EtoL kot otnv nepintwon tou lotou (tng o dtadedopgvng unnpeoiag
Tou Aladiktuou) akolouBeital autd to povtélo. To podo tou E€umnpetnth avalappdavouv
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ipoypappata yvwotd we Web Servers (r.x. Apache) mou £xouv w¢ oKoMoO TNV opyavwaon Kot
Slaxeiplon twv mMAnpodoplwv péow lotooeAidwv (Web Pages). OL LotooeAideg sival pia
edappuoyn Ynepuéoou, SnAadr Umopolyv va TEPLEXOUV KELWEVO, €LKOVEG, video K.AT. a va
TpooneAACOUHE pia LotooeAiba Oa mpenel va E€poupe tn «SevBuvon» tng (URL — Uniform
Resource Locator) mou sivat tg popdnc: http://www.ntua.gr/info/studies.html.

AvaAvovtac tn dtevBuvon plag lotooeAidag Slakpivoupe:

1) http: AvadEpetal 6To TPWTOKOAAO TNG UTNPEGLAG TTOU AVNKEL N LoTooeAiSa.

2) www: AnAwvel OTL POKeLtal yla oeAida tou lotol. NoAAéEC popég pmopel Kal va
napaAeineral.

3) ntua.gr: EivaL n &ievBuvon tou Web Server. OUuoLOOTIKA OUTO TO KOMUATL TNG
S1evBuvong avadépetal os €vav DNS Server kat to ovoua (ntua.gr) petadpaletal o
IP S1ebBuvon, Omw¢ e€nynoape mapanavw.

4) [info/: Avadépetal oe pakelo (directory) tou Web Server.

5) studies.html: Eival n wotooeAida mou B€Aoupe va TPpooTieAACOULE.

OL otooelibeg €xouv onuela ouvdeong (hyperlinks) ta omoia pmopel va eival Keipevo,
£lKOVA K.ATL. Kol prmopel va mapamnépnel oe GAAo onpeio tng 6log wotooelibag, oe GAAn
Lotooeliba otov 6lo Web Server i akdpa kal oe LlotooeAibeg mou Pplokovtal onoudnmote
oto Awadiktuo. To pAKOG pLog LotooeAibag Sev eival amapaitnto vo £XEL UNKOG OGO {La
oeAiba 0006vne 1 pila ektumwpévn oeAida, aAAG pnopel va kataAapPAavel TOAU TEPLOCOTEPO
UNKog 1 kat mAdtog. Eva cuvoAo mAnpodoplwy (T.x mapouciaon pia etalpeiag) opyavwueévn
LE €va oUVoAo LotooeAidwy ovoualetal tonobeoia (site).

Ot ®uAdopetpntég (Browsers) elval to mpoypappa MeAdtng mou xpnotponoletl o 1otog yua
va aneuBlvel «epwthpata» otov Efumnpetnty (Web Server). Ymdpyouv ToAAG
npoypappata QuAlopetpntwy ya Tto 6lo 1 SL0POPETIKA AEITOUPYLIKA OCUGCTHUOTO.
Avadépoupe peplkd amno autd: Internet Explorer, Firefox, Chrome, Opera k.Am.

Ol BaolKEG AELTOUPYIEG TTOU TIG CUVAVTAUE O OAa Ta Tipoypappata QuAlopeTpnTWY Elval
va:

e amoOTéEMEL altipata otoug EEumnpetntég Ttou lotol xpnoldomolwviag To
TPWTOKOAAO HTTP

e oxedlalel v otooeAiba oUpudwva pe TIC MAnpodopie¢ mMou ToOu EOTENE O
E€umtnpetntng

e Tovilel Ta onueia oclvdeong, £T0L WOTE va elval evdLakpLTa Kal vo gival eUKoOAo va
EVTOTILOTOUV OTNV LOTOGEALS O

e Sivetal n Suvatdtnto amobrnkeuong twv OSleuBlvoswv Twv LotocsAibwy ot
KATAAOYOUG

®  KPOTAEL LOTOPLKO HE TIG SLEVBUVOELG TwV LoTOOEAIS WV TIoU €Xoupe emLokedOel

Me toug QuAlopetpntég €xoupe Tn Suvatotnta va Siafdloupe TG LoTooeAideg TOU
AwaSiktuou, oL omoleg, omwc avadépape Kal Mo mpLy, eival oeAideg Yneppuéowyv, OnAadn
uropel va mepléxouv Kkeipevo, pwrtoypadieg, animations k.Am. Mo va Slafdcoupe pia
lotooehiba, Ba mpénel va E€poupe oe molov Web Server eival amobnkeupévn, dnAadn va
E€poupe tn «BlevBuvon» tou Web Server kat to Ovopa tng oeAidag mou BéAoupe va
Slopacoupe. Ta mpayuata BEPata eival mo amAd kot e xpeldletal va Bupopaote Ta
ovopata OAwWV Twv oeAldwv ou Béhoupe va StaBdcoupe aAld povo tn «SlevBuvon» tou
Web Server. Auto yivetay, ylati umtdpxel puBuion otouc Web Servers yla tnv apytki oeAida
mou Ba eudavitetat (ouvBwg ovopdletalt Home Page) autopata, OtV KATTOLOG
TPOOTIEAATEL TOV CUYKEKPLUEVO Server. ITn OUVEXELD KAl HECQ ATIO TOUG OUVSECHOUG
(hyperlinks) mou untdpyxouv o€ auth T oeAida, pmopol e va avalnTriGoUUE TIC TAnpodopleg
Tou B€AouE, Xwplg va xpeldletal va EEPOUNE TO OVOMA TNG CUYKEKPLUEVNG loTooeAidag.
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‘Etol, 6tav mAnktpoloyoUpe www.parliament.gr tn die0Buvon tou EAAnvikoU KowvoBouliou,
otnv oucia Slapdacoupe pia totooeAiba ou £xel oplotel w¢ Kbpla lotooeAida.

Eimapue mapandavw nwg ot Gulopetpntég oxedialouv tnv lotocelida ocUpdwva pe ta
otolyeio mou toug otélvel o Web Server. Ta otolxeia autd sival oeAibec Keyévou tng
Mwooacg ZApovong Yrepkelpévou (Hypertext Markup Language, HTML) kot cUpdwva pe to
otolxela autng tng oeAibag o QuAlopetpntr oxedLalel auto ou BAEMoupE otnv 086vn tou
UTTOAOYLOTH Hag.

O QuAhopsTpnTng oTEAVEL Eva URL

—b

0 EEumnpetnTnc lotol otehver pio
HTML oshAiba

Nehartnc

EfumnpetnTng

Ixnua 6.2.3.B. Anokplon E€unnpetntn og aitnua QuAlopetpnti

(Mpooapuoyn and nnyn: http.//homepages.uel.ac.uk/u0315352/Web%20server.htm)

6.2.4 Yninpeoia anopakpuopévng Staxeipiong (TELNET)

T eivon To Telnet. Eival mpwtokoAlo yla mpdoBacn o€ AMOUOKPUGUEVOUG UTTOAOYLOTEC. TO
Telnet eival pa unnpeoio tou ALOSIKTUOU TIOU O ETILTPEMEL VO CUVOEOUOOTE WE Evav
QTTOUAKPUCHEVO UTTIOAOYLOTH HOVO PECW YPAUUNAG eVTOAWV (Kal OxL péow Slemadng xpnotn
og ypadko neptBaiiov — GUI) kat va SouleUoupe aAANAETILOPAOTIKA OTOV UTIOAOYLOTH QUTO
XPNOLUOTIOLWVTAG TO TIPOYPAMMOTA TOoU, oav va elpaote dapeca ouvdedepévol pall tou. Me
AAAa AdyLa, TO SIKO MOC TEPUATLKO - TIPOOWTILKOG UTIOAOYLOTNG, workstation, TEpULOTLKO EVOG
UNIX ouoTAMOTOG, K.ATL. - LETOTPEMETAL OE TEPUATIKO TOU QMOUAKPUCHEVOU UTIOAOYLOTH, O
OTIOL0G OVTOTTOKPLVETAL OTLG EVTOAEC MOG.

To Telnet Baoilstal otnv apyltektovikn client/server: ywa va xpnotpomnotjooupe to Telnet,
€KTEAOULE OTOV UTIOAOYLOTH HOC £va TIPOypoppa TteAdTn yia Telnet (Telnet client), evw otov
OTIOMOKPUOUEVO UTIOAOYLOTH EKTEAELTAL £va TIPOYPAUUA TIOU OVOUALeTal €EUTNPETNTIC
Telnet (Telnet server). O Telnet server gival €vag TauToXpovog eEUTINPETNTAG TOU UIMOPEL val
avtonokplBel og MOANEG ALTAOELS oUYXPOVWE, SnuloupywvTtag pla véa Slepyaaoia yla kabe
véa aitnon.

Nodyol xpriong tou telnet. Méow tou Telnet, unmopou e va CUVEEOUAOTE |LE UTIOAOYLOTEG TOU
AlaSlktuou o OAOKANPO TOV KOOHUO KOL VO €EKUETOAAEUOUOOTE TIC UTNPECieg ToUu
npood£pouv. MN.X. UMOPOUUE VO XPNOLUOTIOLOULE ATIOUOKPUOUEVEG BAoelg SeSOUEVWV Kal
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AAAeG NyEG MAnpodopnong, va avalntolpe mAnpodopieg os BLPALOYpadLkoUC KATAAOYOUG
Stadopwv BLPALOBNKWY, K.ATT.

O aplBudC Twv unoAoyloTwy Tou Aladiktuou mou poadépouy tnv umnpecia Telnet sival
TIOAU peydlog kat ol mAnpodopieg mou SlatiBevral KaAUTtouv 0Aoug Toug Topeic. Apketol
OTtO TOUC UTIOAOYLOTEG aUTOUG TTapEXOUV on-line cuothpoata Bonbelag He LeEVOU TTOU KAVOUV
TN XPnon toug mio eUKoAn. Katd tn ocUvOeon HaG HUE £VaV AMOUAKPUGUEVO UTTOAOYLOTH, LOG
{nteital ovopa xpnotn (login name) kat cuvBnuatikd (password). Emopuévwg, Ba mpEmel va
€xoupe (6nAadn Swkaiwua mpdéoBacng) otov umoloylot autd. Mepikéc ¢dopEg, yla
umnpecie¢ mou SlatiBevtal SnUoola, HAC UTOSELKVUETAL ONMO TOV ONMOUAKPUCUEVO
UTtOAOYLOTH KATIolo €L81kO Ovopa login (m.x. guest), wote va punmopécoupe va cuvdeBoU e,
OKOWN KL av 8ev dLaBétoupe Aoyaplacuo.

AvtiBeta, pe to FTP (To omolo mpayUaTomMoLEL pio cUVEeoN e HOVaSLIKO OKOTIO Th HeTadopd
opxeiwv), ol cuvbéoelg péow Telnet eival yevikég. H aflomoinon pwag ouvdeong Telnet
e€apTATAL IEPLOCOTEPO ATIO TO TL £XEL VAL 0OC TIPOCPEPEL O ATTOUOKPUOUEVOC UTIOAOYLOTAG
mapd and Ta XoPAKTNPLOTIKA yvwplopata tou Telnet. Mmopeite va XpnOLUOTOL|OETE TO
Telnet yio va £€pBete og emadr pe aUTOVOUEG DAPUOYEG 1) AKOUO KAl e EPapUOYEC TTEAATN
- e€unnpetntn mou Bpiokovtal oe GAAOUC UTTOAOYLOTEG.

6.2.5 Ynnpeoia tnAepwvioag péow Awadiktvou (VolP/SIP)

H 16€a tng Hetatpormng g dwvng oe NAEKTPLKO onpa elval AL Kol amotéAeoe T Baon
yla T Aettoupyla tTng emikowvwviag pe dwvn o peydin andotacn (thAébwvo, acupuUaTog).

ATO TN OTLYUNA TIou N dWwvr Lo LETATPATINKE O€ NAEKTPLKO oA, EMpene va avalntnbel éva
ouotnua petadopdg autol. Nt autd To AOY0 KOTOOKEUAOTNKAY T ThAedwVIKA SikTua og
OAo TOV KOOMO. EKTOG amd autd, OMwE, £XOUV KATAOKELOOTEL Kal Siktua emikowwviog
UTTOAOYLOTWV yLa TNV peTadopd Sedouévwy.

Jtnv oucia autd amoteAsl omatdAn. Oa pUMopoUCE va UTAPXEL £va cUOTNHO UETOPOPAC
O6ebopévwy to omoio Ba petédepe mEpa amd T S£60UEVA TWV UTIOAOYLOTWVY Kal To
«8edopévar» tne Yndlomotnpévng pwvnc. AKpLBwg auto apylos edw Kal UEPLKA Xpovia va
yivetal. Apxkd n mpoomaBela sotialdtav otnv erkowwvia pe ¢wvn avapeoca o duo
UTIOAOYLOTEG HE TN Xpnon €dkol Aoylopikol. Me tnv mapodo Tou Xpovou, Ta CUCTHUOTO
BeATiwBnkav kal avamtuxdnkav Sladopeg TEXVIKEG, aAyoplBuol cupmieong kot dlebvn
TPOTUTAL.

H texvoloyia 1tng TtnAedwvikng erkowwviag péow OSiktuwv Oebdopévwy, TOU
xpnotuoroteitat 6o kat mo moAl, ovopdletat VolP (Voice over Internet Protocol). Xe autd
1o onueio Boa mpémel va mpooffoupe va pnv tv unepdéPoupe pe to Aladiktuo. To
TPWTOKOAAO IP Xpnolpomoleital ota meplocotepa Siktua UTIOAOYLOTWY Kal Oxt Hdvo oTo
Awadiktvo. H texvoloyia VolP pmopel vo ehpopUOOTEL OMOUSHTIOTE UTIAPXEL EMIKOWVWVIA
HEow eVOC TETOLOU SIKTUOU.

AUo gival Ta Bacikd MPOTUTA, YL TO omoia yiveTal AOyog auTtdv ToV Kalpo:

e 10 1996 napouaidotnke to npotumo H.323 tng ITU kat
e T10 1999 to Session Initiation Protocol (SIP) tng IETF (Internet Engineering Task
Force).

Auta ta mpotumna adopolv Kuplwg otov tpomo Slaxeiptong tng kAnong (tig dtadikaoieg
ouvbeonc/anoolvdeong k.Am.). Tov Teheutaio Kalpd xpnotpomnoleital OAo Kal Tio oAU To
SIP.

Tu givan Tto VoIP. To VolP (Voice over Internet Protocol) eival évog yevikog 0pog yla pio
OLKOYEVELO TEXVOAOYLWV TIOU ETUTPEMEL TN HETAS00N GWVAC TTAVW ATO TO MTPWTOKOAAO TOU
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Aladiktuou (Internet Protocol). ‘Etol pe tn xprion IP TNAEGWVIKWV CUCKEUWV N €LSIKWY
HeTaTpOMEWY, Slvetal n duvatotnta mpayupatonoinong tnAepwvikwy KANOEWV TAVW oo
Vv undpyouca Siktuakr umodopun Kot OxL To dnpoclo thAedwviko Siktuo. Ta Baoikd
otadia yla tn petadoon dwvhg MAVW amd To MPWIOKOAO Ttou Aladiktiou eival n
LETATPOT TOU avahoylkoU onfuato¢ ¢wvng oe Yndlokrn popdr,, n ouumieon Kal
LETATPOT) TOU OTO TMPWTOKOAAO Tou AlaSilktiou Kot TEAog n petadoon tou ot popdn
TMOKETWV TAvw amd to Awdiktuo. H OAn Swadilkacia 0TO OMOUOKPUOUEVO AKPO
avtiotpedetal. Ot dladikaoieg kal ota U0 onueia yivovtol o€ TTpayUatikd Xpovo.

Ma va Asttoupynoet to VolP xpelalopaote cuvdeon pe to Atadiktuo. Evw Asttoupyetl kat e
dial-up, Wbavikad TPOTIUOUUE POVIUEG ouvdéoelg (m.x. ADSL) yia va eival mavto evepyo
(always-on) To TnAédwvo pag Kal va UmopoUpE va SeXOUAOTE KANOEL avA TTAoA OTLyUN. To
VolP Asttoupyel pe onoladrmote cuvdeon oto Aladiktuo (ADSL, WiFi, GPRS, 3G, k.Am.) apkel
va entpénetal n Slakivnon twv VolP "makétwv" oto ekdotote 6lktuo. To VolP ocav
texvoloyia uttdpyel amd TG apxEg Tic dekastiag Tou '90, ald dpxloe va yivetal Wbilaitepa
Slobebopévo otig apxég tou 2000. IUEpPO EKATOUUHUPLA GvBpwTiol 6 OAO TOV KOGUO
XpnoLuomnolouv texvoloyieg VolP yla tnv emikowvwvia toug, site to E€pouv (Skype) eite dev
to &€pouv (evahhaktikol mtdpoyol). To VolP Asttoupyel, eite povo yla e€epxOUeveg KANOELG
elte KaL yla eLogpYOUEVEC UE Xpron KavovikoU tnAedpwvikol aplOpou.

HEAD OFFICE

VolP Gateway

Switch

Voice ; Voice
Routar L

Data Terminals

IxNua 6.2.5.a: Aiktuo VolP

(Mnyn: http.//www.mycomputerwiz.net/wp-content/uploads/2014/01/voip-diagram.gif)

Toa mAgovektApata aAAd Kot ta npoPAnuata tov VolP. Katd tnv Pndlomoinon tg ¢wvng
uropolv va edappootolv alyoplBuol cupmisong kat Kwdikomoinong. Eva clotnua to
onolo ouvbuadlet autég TIC Asttoupyleg ovopdletar  codec  (Coder/Decoder).
Xpnowomnolwwvtag éva codec pe uPnAn cupmieon pnopol e va petadEpoupe anod Ty dla
YPOLLLI ETUKOLVWVIAC TIEPLOGOTEPEG ATIO Hia KANCELC.
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H texvoloyia tou VolP ennpedletal and MoAAEG MApAUETPOUC. Ta Takéta dedopévwy IP,
mou tafldelouv amod évav umoAoylot Péow Sladopwv SIKTUWV OTOV TPOOPLOUO TOUG,
umopel va ¢ptdcouv kabBuotepnpéva, pe SLadopeTIK OELPA 1 AKOUA Kal va Xavovtal. Me Tig
e€elifelg otnv teXvoloyla Twv Siktuwv n molotnta thAedwviag VolP pmopel onuepa va
dtaoceL TNV avtiotown Twv ypappwyv ISDN.

INUAVTLKO pOAo otnv moldtnta mailouv o AGyog the cuumieong mou epapuolel To codec
KaBwc Kat n taxvTnTa Kot N SltaBEoipn xwpnTkotnta oto Siktuo petadopdc Sedopcvwy.

Ma tnv kaAn Aswtoupyia tng IP tnAsdwviag umapyxouv kamoleg mpolmoBécoels. Otav n
vAomoinon adopd £va SiKTuo UTIOAOYLOTWY TIANPWG EAEYXOUEVO, TL.X. TO ECWTEPLIKO SIKTUO
piag emyeipnong, tote eival eUkoAo va evtomioBouv kal va BeAtiwBouv Tuxov mpofAnuata.
Otav opwc to IP tTNAédwvo pag sival cuvdedepévo péow Aladiktiou oe €vav mapoyo IP
Aedwviag, Tote £pxovral va mpooteBolv TuxOV «avwpaliesy twv evdldpeowv popéwv. H
KaAUTEPN Kal OLKOVOULKOTEPN cuvdeon mpoodépetal — BewpnTikd — péow ypopupwv ADSL.
Av Kol apkel n taxvtnta petadopds dedopévwy péow ypappwy ISDN yia th Asttoupyia Tou
IP tnAedpwvou pog (ue cupmieon), n ypapuury ADSL mapéxetl xapunAdtepn xpéwon, adol dev
UTIAPXEL XPOVOXPEWON KOl UTtopoU LE va ellooTe cuvéxela ouvdedepévol.

levika, otov WAAUe yla cuvdeon os IP mapoxo péow Aladiktiou, Ba TpEmeL va EEpoupe OTL
urtdpyouv toAhoi «aduvapol Kpikow:

e To TOKETO £EKLWVAEL QMO TO OTTL MG UECW TOU XAAKLVOU KaAwdiou yla va ¢ptaoel
OTO TTANGCLECTEPO KEVIPO TOU TAPOXOU.

e Amo TO KEVIPO TOU TapoOxou Ba mpémel ta dedopéva va Gtacouv ot €va amod Ta
KEVTpa oLvdeanc Twv ISP (mapoxot urmtnpeotwyv Atadiktuou).

e Ano tov ISP ta dedopéva petodépovtal HEow Tou SkoU tou SkTUou aAAd Kot
AMwv SIKTUWV OTOV TTPOOPLOUO TOUG, otov KOUPBo Ttou IP thAedwvikol mapdxou.
Méxpt va ¢taocouv ekel, evdexopévwe £xouv peyaho TafidL, akopo Kol
UTIEPATAQVTLKO.

e OAa auta ta otadla umdpyouv kabBuotepnoelg kat Siadopa AAAa mpoBARupaTa TOU
UMopoUV va. «XTUTHOOUV» TA TAKETA TG IP thAedwviag pog. Asv elval povo o xpovog
HeTadopag MOKETWY (Ta paywkd 200 ms, to omoia cuxva avadépovtal) alld kot dAa
npofBAnuara.

MAeovektApata. To peyaAUtepo TAEovEKTnHA Tou VoIP eival to pelwpévo kootog. Ot
uminpeoieg VolP sival oAl $Onvotepeg amo TG mMapadooLoKES EMIYELEG UTINPECIEG Kal, OF
OPLOUEVEC TIEPLTTWOELG, aKOMA Kot dwpedv. AAO peyalo mAsovektnua tou VolP eival n
$opnTOTNTA TOU — KABWE XPNOLUOTIOLEL TO TTAYKOOMLO SikTuo Tou Aladtktiou, oL XpHoTeg dev
Sdeopelovtal e KATTOLO CUYKEKPLUEVN ToToBeoia, yia Stadopeg umnpeoieg. Apkel va €xete
umoAoylotr, gupulWVIK CUVOECN Kal, OFf OPLOPEVEG TEPLTTWOELS, £VAV IIPOCOPUOYEQ
TNAePWVOU, YLO VO UITOPELTE VA KAVETE KANOELG XPNOLLOTIOLWVTOC TO AoyapLacpo oag VolP.

Mewovektipata. Ol ypappég VolP elval evaioBnteg otoug (8Loug TUMOUG EMBECEWY OTOUG
omoliou¢ ektiBevtal n ouvdeon Aladiktuou Kal to e-mail oag kat ot elbikol acdpdalelog
nipoBAEmouv OTL oL emtiBEépevol eivol amooXOAnUEVOL TIPOETOLUATOVTOC ETUUEAWSG VEEG
emBéoelg kal anelhég otic unnpeaoieg VolP. MNpwv eyypadeite yia umnpeoia VolP, mpémnel va
yvwplilete autd to mBava tpwtd onueio:

e AAAnMoypadia spam. H unnpeoia VolP unokeltatl oto S1kd NG TUMO avemBupntou
MAPKETIVYK, YVWOTOU w¢ «Spam over Internet Telephony» (Spam péow tnAedwviag
Internet) rj SPIT.

e AwokoméG. EmBéoelg Aladiktuou, OmMwe ol ol kot ol tomou worm (okouAnkiou)
umopet va dlatapdtouv TV UTNpeoia 1 akoun kKot va B€couv tnv unnpecia VolP
£KTOC AeLTOUpYiag.

[ 187 ]


http://www.netvoice.gr/yealink-voip
http://www.netvoice.gr/yealink-voip

o  HAektpoviko «Pdpepar» (phishing) péow pwvig. Nvwotd kat wg «vishing». Auto
oupBaivel 6tav €vag emiTiOEpevog €ABeL o€ emadr] xpnoLonolwvtag Tt ypauun VolP
KOl emXelpel va oag feyeldoel, wote va amokoAUPete TOAUTIHA TIPOCWITLKA
Sebopéva, OMWE oTolyela TOTWTLKAC KApTAC f Tpameltkol Aoyaplacpou.

e AnwAsla WOWTKOU amoppRtou. To PeYaAUTEPO HEPOG TNG KUKAodopiag VolP Sev
elvalt  kpumrtoypadnuévo, kablotwvtag €UKOAO yla  TOUuG €loPoAelg  va
TapakoAouBouv T cuVoULALeG HEcw VolP.

e MMapdavoun npooPaon (Hacking). Ot hackers pnopoUv va amoktrjoouv npdoPacn otn
ouvdeon VolP kol va XpnolLONOLiocouV TN YPOUMUN OdG yLd VO TIPOYLATOMOLOUY
KANOELG. Z€ OPLOUEVEG TIEPUTTWOELG, UMOPEL AKOUN KAl VO TTOUARGOUV T OTOLXELD TNG
olVSeoNC oag atn pavpn ayopd. MoALg BpeBolv evidg Tou olklakoU SIKkTUou cag, oL
hackers pmopouv va Pafouv yla euaiocbnta otolxela mou evEEXeTAL va €XOuv
amnoBnkeutel oToV UTTOAOYLOTH COC.

e Efaptnon amd to ALadiktuo Kot To NAeKkTplkd Siktvo. OmoLadnmoTe OTLYU O
TLAPOXOC TNG uTinpeoiag Aladiktuo 1 to nAektpiko Siktuo tebel ektog Aettoupyiag, To
610 Ba cupPet kal otnv umnpecia VolP. H aduvapia mpaypatonoinong e€epxouevwy
KANCEWV Omo TO OLKLOKO TNAEPWVO CaG OE MEPIMTWON EKTAKTNG AVAYKNG AOTEALL
Kivduvo, onote PePalwBeite OTL €xete mavta GopTlopévo Eva Kvnto ThAEPWVO WG
ededplkn cUCKEUN.

Metplalovtag toug KwdUvoug. H smikowvwvia HECW TNAEPWVIKWYV UTNPECLWV TOU
AwaSiktuou (VolP) eival moAU oLKOVOULKN Kal TTOpEXEL TIOAAEG CUVAPTIOOTIKEG AELTOUPYLEC.
Arha BeBalwBeite otL TNV eykablotdte pe acdpdalela Aappavovrag TG £€nG mpoduldéelc:

Acdalsia tou e€omAiopol. Emdéte e€omAlopd VolP mou xpnolpomolel ta TpExovta
npotuTia aclpuatng aohaAelag, onwc ta Wi-Fi Protected Access (WPA), WPA2 ko IEEE
802.11i. Mn Baoileote oto MpwTokoAo aodpdreiag Wired Equivalent Privacy (WEP).
Elval pla madalotepn kal Alyotepn acdaing texvoloyla.

Mwtonoinon yvnowotntag kot Kpumtoypadnon. Evepyomoluiote  omolecdrmote
AELTOUpPYLEG TILOTOTIOINGNG YVNOLOTNTOC KO KpUTToypadnong mou eival dlabéoiueg oto
cbotnua VolP cag. Me tov tpomo autd bev Ba esmutpéete o pn e€ovolodotnpéva
atopa va eloéABouv oto Siktud cog kal Ba Slacpalioets TO LOLWTIKO AMOPPNTO YLA TLG
kKAnoelg oag. OL cuokevec WPA, WPA2 kot IEEE 802.11i &iaBétouv mponyuévn
Kpumtoypdadnaon KoL Texvoloyia motomnoinong yvnolotntag.

Teixog mpootaociag (firewall) VolP. Xpnowomnowjote firewall g8k oxedloopévo yila
kukAodopia VolP. To firewall Ba evtomiosl acuvnBlota mpotunma KARCEwv Kol Ba
napakoAouBel yla evdeitelc emiBeong.

AVo ouvdéoeLg. Av elval epLKTO, va €xeTe EexwpLotr) cuvSeon AlaSIKTUOU yLa TN YPOUUN
VoIP ocag, wote ol ol 1 oL eniBoelg mou amelholv To Siktuo dedopévwy oag va Unv
EMNPEACOUV TO TNAEPWVO cOC.

EvnuepwHEVN TPOCTOOLO OO LOUG. XpNOLLLOTIOLOTE EVNUEPWHEVN TTPOOTACIA Ao LOUC
KoL Texvoloyia mpootaciog and aAnAoypadio spam oTIG CUGKEVEC Oag.

Entiyvwon. MTopeite va eVEPYNOETE WG LA GULTTOYNG VPO QLUVOG, TIPOGEXOVTAG YLa
niepiepyeg SpaotnplotnTeG otn ypappun oog VolP kol amoktwvtag £€olkelwon HE TIG
TEXVIKEG TIOU XPNOLUOTIOLOUVY Ol ETITIOEEVOL.

To npwtdékoAAo SIP

To MpwtokoAho Evapéng Zuvodou (Session Initiation Protocol, SIP) eival éva mpwtdkoAlo
onuatodotnong, TMOAU onuOvTKO ylo tn Plopnyavia tnAemikowwviwyv. Mapakdtw Oa
€€NYNOOUUE yLOTL €lval TOOO GNUAVTLKO.

Ag KAvoupe pla sloaywyr oto SIP, wote va to yvwpiooups kaAutepa. To SIP eival éva
e\adpU, EMEKTACLUO, ALTAUATOC - ATIAVTNONG TTPWTOKOAAO YLa TNV EKKIVNON EMIKOLVWVLOKWV
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ouvbéoswv PeTaly SVo teppatikwy. To SIP eival epnvevopévo amd to HTTP kat to SMTP,
wWoTo0o0 eival dLadopeTikd. MMmopoUpE va CUYKPIVOURE Ta LnvUpata Tou SIP pe autd twv
CB. To SIP &nuoupynBnke amo to IETF to 1999 kat uAomotn6nke to 2002.

Mota sival ta MAeovekTAMATA TOU. MEVIKA XpNnoLpomoleital amd SU0 TEPUATIKA onueia yLo
va tnv dlampaypdteuon Hiog kAnonc. Me tov 0po SLampoypaTEUGN EVVOOUUE TO HEGO
(kelpevo, dwvn k.ATL), TV petadopd (cuvBwg péco tou RTP, Real Time Protocol) kat thv
kwdkomoinon (codec). Otav n OSlampayudteuon TETUXEL, Ta SU0 TEPUATIKA OnUEla
XPNOLUOTOLOUV TNV eTAsYHEVN HEBOSO, yla va UIARooUV TO £va oTo GAAO avefdptnTa Tou
SIP. Otav n kAnon teAewwoel, To SIP xpnowlomoleital yla va SNAWGCEL TOV TEPUATIONO TNG. To
SIP Kal Ol EMEKTACELG TOU TAPEXOUV KOl AEITOUPYIEC AUECWV UNVUUATWY, gyypadng Kal
napouaiag.

‘Eva onueio tepuatiopol otnv StaAekto tou SIP Aéyetal user agent. Autd umopel va eival
éva softphone, évag instant messenger, éva IP tnAédwvo f kal éva amAd tnAédwvo.
KevtpomolnpuEéveg UTNPECieg, OMWE Ao TOUG proxies I Toug servers ebapUoywy, apEXovtol
Qrto Tov server user agent.

H Aettoupyia tou SIP akoUyetatl va eivat moAU amhn, Kat eivat. AAG e€attiag g anmAotntag
elval onpavtiko yla to mpwtokoAo va eival otabepd. H amAotnta tou SIP maviwg o Kopia
niepintwon &ev meplopilel Tng Suvatotnteg tou, kabwe Ppiokel epapuoyr os plo TMAELASA
AeLtoupyLwv.

Ykedteite o HTTP yia mapadelypa. O oploHOg TOU TPWTOKOAAOU lval UIKPOOKOTUKOG. ANAGL
oL TPOTOL XPNOEWG Tou elval ameploplotol. ETol kot to SIP. EKATOVIASEC EMEKTAOELG
UTapxouv Nén Kal KAAUTTouv €va Heyalo eUpog amod edappoyéc. Ag SoUpe Twpa TLo
avaAUTIKA To SIP Kal ag avakaAUPoupe ylati elval TOGO GNUAVTLKO.

Eivow To SIP T000 onuavtiko; Kamolot Aéve OtL "0,TL ékave To HTTP yia to Web, to SIP Ba to
KAVEL yLa TIC TNAETLKOWWVIEC".

To SIP £xel kopudalo avtiktumo otn Blounxavia TNAsTKOWwWVIWY. Ol TAPOSOCLAKEG
etalpeieg texvoloyiag €xouv amodacicel va mpotumomnoltjoouv To SIP yia OAec TIC
pHeAAoVTIKEG Toug edapuoyes. Ou kataokevaoteg VolP kal instant messaging edapuoywv
(mt.x. MSN Messenger) €xouv TPOTUTIOTOLNOEL eMiong to SIP.

Mola gival Opwg Ta TTAEoveKTAATA TOU SIP £vavtl Twv GAAWY TTPWTOKOAAWY oNUATOS0TNONG
KOL TwV TEXVOAOYLWV onueio-mpog-onpeio; Mepikd amd Ta MAEOVEKTAUOTA avadEpovTal
TOPOKATW:

e JtaBepotnta: To TMPWTOKOAAO XPNOLUOTIOLEITOL KATIOL XPOVIM TWweO Kal gival
“Bpaxog”.

e Taxvutnta: Autd To ULKpookoTitkd UTP mpwTtokoAAo eival e€opeTKA amoSoTIKO.

e Euveli§ia: Auto to mpwtokoAo eival Paclopévo oe keipevo kal elval evkoAa
EMEKTAGCLUO.

e AoddAela: Auvatotnteg kpunrtoypddnong (SSL, S/MIME) kal miotomnoinong sivat
SlaBéopeg.
Alddopeg emektaoelg tou SIP mapexouv kat AAAeg Suvatotnteg acdAeLag.

e T[potumomnoinon: & oAGkAnpn tn Blounxavio tnAemikowwviwy to SIP yivetal mAgéov
To TpoTUTo. ANAEG TeXVOAOYIEC, QKOO KaL VA €XOUV KATIOLX TTAEOVEKTLATO EVOVTL
Tou SIP, toug AeimeL n eupela xprion.

Ztnv evotnta .5 Tou Mapaptrpatog Unopeite eniong vo HEAETAOETE TNV avatopia piag SIP
KANoNG.
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6.2.6 AAAeG epaplOYEG KoL XPHOELG

Metddoon wkovag Kat AXov péow tou Atadiktuou (video chat). H petadoon apyelwv video
HEow Tou Alabdiktiou apxilkd mapouciale kamoleg SUOKOALEG, AOYW TWV AUENUEVWY TOUG
QTALTAOEWV O XWPO amoBrikeuong Kal oe ouvdéoelg uPnAwv TaxutATwWV (WOTE va elvat
duvatn n KavoroLnTik TPoBoAn Twv apxeiwv). OL xpHotec SUCKOAEVUOVTAV VA XELPLOTOUV
apyeia ypadikwy, nxou kot video péow tou Atadlktuou, AOyw ToU UEYAAOU TOUG UEYEDOUC
KO, EMOUEVWG, TOU PeYAAou eUpoug {wvng, TIOU OmalToUVIaV KATA TNV HETAS00N TOud.
Mpokelpuévou va yivel duvatn n petadoon video péow tou Aladiktuou, avamtuxbnkav
EL6IKEG TEXVLKEC OUUTIEONC KAl TPWTOKOAAQ, TTOU UETADEPOUV CUUTMLECHUEVO onpa. H ou-
urieon eival Texvikn, mou poodEpel TN duvatotnTa HETAdOPAG GAUATOG HE eVpOC Lwvng
LEYQAUTEPO MO AUTO, TIOU EMITPEMEL TO KAVAAL Emtuyyavel, dnhadn, tnv ehaylotonoinon
™G HeTadldopevng mAnpodopiag, Statnpwvtag, OPWE, TNV MOLOTATA TNG. Ma TG TEXVLKEG
ouumnieong avamtuxdnkav apxikd ta cuotnuata MPEO1 kat MPEO2, evw yla tn petadoon
£LKOVOC Kal fxou oto Aladiktuo avartuxdnke to mpwtdkoAho H.323.

H ouurmieon twv apxeiwv os cuvbuaopo Pe TNV ERPAVION VEWV TEXVIKWY UETAS00NG, UE TIG
omolieg emttuyxdvovtal uPnAég ToxUTNTEG Kot N SuvatotnTa HEYGAWY XWPWV amobrnkeuong
0ToUC TEAIKOUG XPHOTEC CUVTEAECAV OTO VOl EEMEPACTOUY Ta Omola tpoPAiuata petddoonc.
Alvetal, €T0L, 0TOUC XPNOTEG N SuVATOTNTA VA ETMLKOWVWVOUV OF TIPAYHATIKO XPOVO Kol va
avtaldooouv peTafl Toug apxela MoAupEowy. O XproTng UMopel, onuepa, va petadEpel
OE TIPAYHATLKO XPOVO ELKOVO A0 KAUEPQA, IOV £lval ouvdedepévn 0TOV UTTOAOYLOTH TOU Kall
VO CUUUETEXEL ME QUTOV TO TPOTO amo To ypadeio tou oe tnAsdidokePn PEOW TOU
AwadiktUou.

Mapadelypa edpapuoyng OMUASIKNG emKOowwviag HEOw Tou Awadiktiou amoteAel n
edapuoyn 0oVoo, Tou EMITPEMEL TNV EMIKOWVWVIA PEXPL SWEEKN ATOUWY TAUTOXPOVAL.

Ma va npaypatononBel n tnAedlaokePn Héow Tou ALOSIKTUOU QTIALTELTAL UTIOAOYLOTAG, O
ormoiog eival epodlacuévoc pe kapta nxouv dumAng katevBuvong (full duplex), kapta video
Kal kauepa. Emiong, xpeltalopaote pikpodwvo, NXela, AKOUOTIKA Kol modem yla T cUvdeaon
oto Awadiktuo. Quolkd, dev mpemnel va mapoAeiPoupe To KATAAANAO AoOyLoULKO, TO omolo
npénel va eival StaBéaotpo (to 1810 ) cuppato) o 6AoUG TOUG XPHOTEG.

Zuvoulhia tpaypatikol xpovou oto Atadiktuo pe tTnv popdn kewpévou (chat). Méow tou
AlaSIktUou pmopoUpe va oulntape pe tou¢ diAoug pag, avtallacoovtag UnvOUaTo o€
popdny KELWMEVOU OE TPOYHOTIKO Xpovo. To pNVUMOTA KOl Ol  QJTAVINCEL, TIOU
TANKTpoAoyoU e oToV UTtoAoyLoTh pag, epdavidovtal TNy Sla akplBWE oTyun otig 080veg
OAWV 60WV CUPUETEXOUV OTN oLTTNON MOC.

Aivetal £€toL n duvatotnta va dnuoupyolvtal opadeg xpnotwy, oL omoiol culntolv yla
oULYKeKpLUEVa BEpata el6IkoU evSladEépovtog. Me auTto To TPOTo opilovtal mepLoXEG (xwpot)
oulntnoswv, OMoU pnopet o KaBévag va mapeL pépog avaloya pe ta evdladépovta tou. Ta
TMPOYpAUUATA, TIOU UTootnpllouv TETOlEC £DOPUOYEG, XPNOLUOTOWOUV TA TPWTOKOAAX
TCP/IP kai 6ev xpelaletal va avamtuXBel kAmolo el8ko MPWTOKOAND, OTWE OTNV TieplmTwaon
NG HeTadOoPAC ELKOVAG Kal NYoU. Mo va CUHUPETACXOUUE O TETOlA oUlNTNON, TPEMEL VA
KAVOUUE Ta €€AG BrpaTa:

e ApXLKA, va €£XOULE EYKATAOTHOEL OTOV UTTOAOYLOTH HOC TO KATAAANAO AOYLOULKO.

e Adol ouvdbeBolpe oto Aladiktuo, ekTeEAOUUE TO AOYLOUIKO Kal SIVOUUE TNV
S1evBuvon tou xpriotn 1 tou efumnpetntr, Mou $lofevel To xwpo oculnTHoswvy,
otov omoio B€Aoupe va cuvdeBoUE.

o [leplUEVOUE, LEXPL VO LOG OTTAVTNOEL, €(TE 0 OUYKEKPLUEVOC XPNOTNG [E TOV OTIOLO
ouvoeBnKae eite évag omoLOodATOTE XPHOTNG QO AUTOUC TTOU CUUETEXOUV OTO
XWwpo 1ou BéAoupe va cuvSeBoU e,
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e MOAK 0 XpPAOTNG N KATOLOC QMO TNV OUAda TIOU KOAECQUE QTAVINOEL, £ipOOTE
£TOLUOL VO EEKIVACOUUE TNV EMLKOWWVIO pag. Xtnv 0Bovn Tou UmoAoyloTtn pag
apxilouv kal epdavitovral, o éva TUAKA, AUTA TTOU TTANKTPOAOYEL 0 XprioTNC LE TOV
ornoio ouvdeBrikape Kat, og éva AANO TUAUQ, AUTA TTOU TANKTPOAOYOUUE EUELG.

MpoypAppaTa TIOU UTIOOTNPIlOUV YPAITTH EMLKOWVWVIO O TPAYHATIKO XpOvo sivol TOAAQ,
arnd Ta omoia Ta Mo xapaktnplotikd sival ta: Talk, WinTalk, Chat, IRC (Internet Relay Chat),
IRCIl For Windows. H Suvatotnta auth mAéov umootnpiletal kat and tnv umnpecio tou
TaykoouLou otot (WWW).

HAektpovikO Epmoplo. Me tov 0po NAEKTPOVLKO EUMOPLO EVVOOUUE KABe €l60C EUMOPLKAG
5paoTNPLOTNTAC TTIOU TIPAYLLATOTIOLELTAL UE TN XPNON NAEKTPOVIKWY LECWV. H Xpnaotpomoinon
TWV TNAETIKOWWVLIOKWY SIKTUWV TipoodEpel TN Suvatdtnta SLEKMEPAIWONG EUMOPLIKWY
OUVOAAQYWV OO amooTacn, Xwpelg va amatteital N ¢uoLKh mapousia TwV ATOUWVY ToU
AapBavouv pépog otn cuvaiAdayr. Me to TpOMO AUTO, Ol CUVAANAYEC TIPAyYLLATOMOLOUVTAL
QUTOMATA, NAEKTPOVIKA KAl OO amootooh, Xweig va amalteital oUTe Kav n xpron xaptou n
fax. OL guvaAAayEg yivovtal HEow NAEKTPOVIKWY UTTOAOYLOTWY, TIOU Elval cuvdedepévol oTo
ALaSIKTUO KalL YL TNV ETIKOLVWVIA TOUC XPNOLUOTIOLOUV cUVNOWC TNAEPWVIKES YPOULUEC.

To NAeKTPOVIKO eumoplo Sev avadEPETal O KATOLA CUYKEKPLUEVN Texvoloyia. AvtiBeta,
oupnepAapPavel OAOUC TOUC UNXOVIOUOUG KOL TEXVOAOYIEC TIOU OCUMMETEXOUV OTNV
OAOKANpWON HLOG EUMOPLKAG ouvaAlayng pEow umoloylotr. Mapadeiypata TETOLWV
punxaviopwv eivat n HAektpoviky AvtaAAayn Asdouévwv (Electronic Data Interchange -
EDI) rou opilel pia Tumonownpévn popdn avtalayng mAnpodoplwv Kot To e-mail.

H mpaktiky, mou ouvABw¢ akolouBeital oamd TG EMXEPNOEL TIOU umootnpilouv To
NAEKTPOVLKO EUMOPLO, eival n akdAoubn:

e Apyxwka dnuloupyeital pla Béon (Web Site) otov Maykodoulo lotd, oto omoio
UTTAPXOUV KaTAAoyoL Kal Stadrpion Twv mpoioviwy Toug.

e Méoa amd TIG LOTOOEAISEG TOUC, TMAPEXOUV OTOUC KATOVOAWTEG TN duvatdtnta
eTuKowvwviag pall Toug, elte pe TNV AMOOTOAN YPOMTWY UNVUUATWY (e-mail) eite pe
KANnon (ouvnBwe ateAws) oTo TNAEDWVLKO TOUG KEVTPO.

e [a TNV e§UMNPETNON TWV MEAATWY UTIAPXOUV ELSLKA EKTIOLEEVUEVOL QVTLTPOCWTIOL,
oL omolol anavtolV oTLg KANOELS, TTou S£XETAL TO TNAEPWVIKO KEVTPO Kal KOAUTITOUV
TLG OVAYKEG TWV KOTAVOAWTWV.

e Alvetal n SuvatdTnNTa 0TOUG KOTOVAAWTEG va SWooUV TTapayyeALEC TPOIOVIWY HECW
ToUu AladiIKTUoU, ouVABWCE HE XPEWON TNG TILOTWTLKNAG TOUG KAPTAC, OAAA aKOMN KoL
pe e€0dAnon tou TiHoAoyiou katd tnv mapaiafr) Tng mapayyeAiog.

e Ta mpoidvta amootéAhovtal, elte NAeKTpoVIKA €ite GUOLKA, Kal TapaAappavovrtol
oo tov nehatn otn StevBuvaon mou emBuEL.

Mapolo Tou, apxka, UTHPXE N avtiAnPn OTL TO NAEKTPOVIKO EUTTOPLO €ival KATAAANAO yLo
OUYKEKPLUEVA HOVO Tipolovta, Omwg PBiBAla, meploSIKA, NAEKTPOVIKOUC UTIOAOYLOTEG,
AoyLoULKO Kal CDs, oruepa BAEmMou e OTL el emekTaBel Kol 0 AAAOUC TOUELG, OTIWC EMUTAQ,
PO, Ttatyvidla, AouAoUSLa K.AG. Av Kal Ta TeEAeuTala Xpovia He T paydaia eEamiwaon Kal
xpnon tou Aladiktuou £xeL apxioel va avamtUooETAL ONUOVTIKA, EVTOUTOLG YLa VO UTTOPEDEL
va $ptdoel oto Babuod avamrtuéng, mou OAotl Ba emBupoloav, xpelaletal va AuBel évag
0pLOUOG oNUAVTIKWY INTNUATWY, OTWG N mpootacia, N aohAAsLla KoL N VOuLKAR KAAupn Twv
EUTTAEKOUEVWV.
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Epwtnosls - Aoknoeig Kepaiaiov

1. Tieivatto Zvotnua Ovoupaoiag Neploxwv (DNS);

2. Avadépete TOUG BACLKOUC KAVOVEG OVOUOTOAOYLOG TOU XWPOU ovopdtwyv DNS kabwg
Kal éva mopadelypa ebapUoyng TOUG.

3. e mola enineda xwplletal n LEpap)LKr APXLTEKTOVIKA TNG ultnpeoiag DNS;

4. Mwc ovopalovtal oL eEUMNPETNTEG TOU Zuothnpato¢ Ovopaoiag MNepoxwv (DNS) kot
ToLa. Epyaoia emtteAolv;

5. Tiovopaloupe avalucon ovopdtwy (name resolution);

To 6vopa paris.uoa.gr avtLoToLYEL O£ TtEPLOX OVOATWY 2°Y emuédou.
o. ZWaoTo.

B. AdaBoc.

MeplypdPte To poviélo nehatn-eEumnpetntn (client-server).

TL elval n untnpecia Tou NAekTpovikou Taxudpopeiou (e-mail);

Mola Ta TTAEOVEKTALATA KOLL TTOLOL T LELOVEKTUATA TNG uTtnpeaoiag e-mail;

10. MNowa eivol ta mpwtokoAAa TCP/IP mou xpnotpomotloUvtol ylo tThv mapddoon Ko
napaiaBn Tng nAektpovikng aAAnAoypadiac;

11. Noteg ot Stadopég Twv MPWToKOMwV FTP kat TFTP;

12. TiLeivol 0 mMAYKOGULOC LOTOG KOLL TIOLO TIPWTOKOAAO XpNGOLUOTIOLEL;

13. Tieivat ot e€umnpeTNTEG LOTOU (Web servers) Kal Tolog o pOAOG TOUG;

14. T eivat ot puAopeTpnTEG AvadEpeTe PHePLKOUG.

15. Ti eivou to telnet;

16. Mota n kuplotepn Stadopd Tou MpwtokoAlou FTP amd to mpwtokoAlo Telnet;

17. Tueivorto VolP;

18. MNowa mpoPARpata mapouclalovial Katd tn HeTdadoon wvntikng tThAedwviog péow
tou Awadiktiou;

19. MNola elval Ta TTAEOVEKTAATO TOU PWTOKOAAOU SIP;

20. Neplypadte o BANATO TTWE ETMUITUYXAVETOL N CUVOIALDL O TIPOYHOTLIKO XPOVO UE TN
popdn kelpévou oto Atadiktuo (chat).

21. Mol ATAV TA ONUOVTIKOTEPO TIPOPANUATO TIOU EMPETE VO EEMEPAOTOUV yla TN
METAS00N EIKOVOC KOL HXOU HECW TOU AladiKTUOU;

22. Tielval To NAEKTPOVLKO EUTOPLO;

o

O o N

Aoknon os Epyaotnplako NepBaiiov

MpoonaBnote va efolkelwBeite pe TIG¢ unnpecieg tou ALaSIKTUOU KAVOVTOG XPHOoN Twv
KataAAnAwv epyaleiwv, m.x. nslookup yia DNS, eAelBepou AoylopikoU yla e-mail
(thunderbird), ftp (filezilla), www (firefox), chat kaiL mepinynBeite oe 1oTOOEAIOEG
NAEKTPOVLKOU Epmopiou.
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KedpdaAawo 70
AIAXEIPIZH AIKTYOY

Elcaywyn

Ta oUyxpova Siktua dedouévwy amotedovuvtal and moANd Kot SLadopeTIKkA oToKELD, T
orola TIPEMEL Vo EMLKOLVWVOUV PETAEY TOUC Kal va potpalovtal dedopéva Kol TOPoUg Tou
SiktUou. Oco peyalUtepo eival éva SikTtuo 1000 1o SUCKOAO €lval VA AVILUETWILOTEL pla
SducAettoupyia f pa PAGPN og auto. MNa autd To GKOTO UTIAPXOUV CUCTHUATA SLaxelpLlong
Siktuwv. Ta cuotiuata autd BonBolv Toug SLaXELPLOTEG va dlatnpolVv Tn AElToupyia Twv
SIkTOwv Tou emBAémouv ota emimeda amodoong ylwa To omoia oxedldotnkov Kol
vAomolenkav.

AwSaktikol ZToyotl
Me tnv oAokAnpwon tou 7°° kedpalaiou ol pabntég Oa mpémel va ival os B€on va:

e 0opllouv TNV évvola Kal va SLaTuTIwvouV tn onpaocio thg Aloxeiplong Aktuou

e amaplBuolV TIC EMIUEPOUG TIEPLOXEG TTOU edoppoleTal n Alaxeiplon Alktuou

e yvwpilouv Ta Pactkd MPWTOKOAMA Staxeiplong SIKTUOU Kal Tov TPOTo Asltoupylag
TOUG

AdaktikéG Evotnteg

7.1 H avaykawotnta tng Alaxeiplong Atktuou.
7.2 Neploxéc/topeic Stoxeiptong Siktvou oto povtélo OSI.
7.3 Npotuna Alaxeiplong.

7.1 H avaykaiwotnta tng Ataxeipiong Atktoou

‘Eva Siktuo nAsktpovikwyv umoloyilotwy (H/Y) sival pio cuvBetn dopn mou mepthopBavel
ToUug H/Y Kal TIg TepLdEPELAKES CUCKEVEG TIOU CUVSEOVTAL OE QUTO, TNV KaAwdiwaon tou
KTlplou Kal TIG CUOKEUVECG TToU UTtooTnpilouv TN Asltoupyia Twv SIKTUAKWVY UTINPECLWY. H
oUvOetn auty Soun KaBwotd oOxXedOV UMOXPewTKR TNV UMapén €vO¢ GUOTALOATOG
napakoAovOnong Kot Slaxeiplong Tov SIKTUOU yLa va prnopel Evag SLaxeLpLOTAG:

® Vva EVTOTIL{EL OTO CUVTOUOTEPO SUVATO XPOVO TNV E0TIA TOU TIPOPANUATOC,

e va emSLopOwvel to MPOPANUA Kal

e va amokoBiotd TN Asttoupyia Kol TIG UTNPeoie¢ tou Oiktuou ota eminmeda
nipodlaypadwv yla Ta onoia oxeSLAOTNKE.

MNa tnv amnoteAeopatikn OSlaxeiplon evog Siktvou Gedopévwy elval XpnoLdo, ov OxL
anmapaitnTo ylo ta peydAa oe peyeBog Siktua, o oXeSLAOUOG KL N EyKATACTAON EVOG
SuotAhparog Ataxeipiong Aiktoou (Network Management System, NMS).

‘Eva Zvotnua Awaxeipiong Awktuou (NMS) eival évag cuvduaopog epyadeiwv UAKOU r/Kat
AoyLoULKOU, Ta omola EMITPEMOUV OTO SLAXELPLOTH vVa eTMLPBAEMEL TA EMUEPOUG OTOLXELQ ATO
Ta omoia amoteAeital £va SIKTUO Kal va To EAEYXEL Yl onuela pe mpoBAnUaTIKA AElToupyia
o€ ox£on Ue Ta anodekta emnineda Asttoupylag.

o To OKOTO QUTO £X0UV oXedLOOTEL TIPOTUTIA ALlaXElpLong ALKTUOU yLO OTTOTEAEGUATIKOTEPN
KAAu N OAWV TWV MAPAUETPWY TIOU ATTALTOUVTAL YLO TNV OpaAR AElToupyia evog SikTuou.
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Kovoaha

Aiayeipiong Aktlou Liayeipifopevn Zugkeun
—
I e
Mpwidkohho Miayeipiong
Aikrlou
Mg - \
LugTiparog Bdon

Bdaon
MAnpoyopiwy
Alayeipiang (MIB)

NMS Minpoyopiwy

Aayeipiang (MIB)
Miayeipiarig Miayeipifdpevo Zroryeio
WIS NMS
Ewkova 7.1.a: Baoikn Soun Zuotriuatog Altaxeiptong Atktuov (NMS)

(Mpooapuoougvn aro Mnyn: http://etutorials.org/Networking/Lan+switching+first-
step/Chapter+11.+Switch+Network+Management/Protocols/)

7.2 Neploxég/topeic Srayeipiong Siktvou oto poviélo OSI

To povtélo Slaxeipong SIKTUOU TNAEMIKOWWVIWV TOU opyaviopol OSI, 1o omoio
ovopaletal kat FCAPS, amoteAel To A€oy dtadedopévo mAaioto yla tn Slaxeiplon Siktuou.
To oOvopa FCAPS mpokUmtel amo TG €vvoleg Fault (opdaApa), Configuration
(mrapapetpomnoinon), Accounting (kdotog), Performance (emiSoon), Security (aoddAewa).
AUTEG elval Kal oL Katnyopleg TG omoieg To povtédo OSI opilel oxetikad pe tn Slaxeiplon
S1kTOOoU KOl TIG €Tl HEPouG Slepyacieg mou mpemnel va yivovtot yia va thv e€acdaiioouv.

7.2.1 Napaperponoinon

H dwaxeipion mapaperponoinong (Configuration management, CM) aoyoAsital pe tnv
mapakoAoUOnon Twv MANPOGOPLWV TWV TTAPAUETPWY TOU SIKTUOU KAl TG OTOLEG AAAOYEG
cuppaivouv og aUTO.

JKOTOC NG €lval n dlatpnaon tg cuUVoXNG TOU SIKTUOU Kal OAWV TwV AELTOUPYLKWY

npodlaypadwv tou. H meploxn Slaxeiplong autn elval Slaltepa onupavtikn, ylati

OpKETA TPpoPANUaTa otn Asltoupyia Twv SIKTUWV TIPOKUTTOUV amd TIG oAAayEG o€
TOPAUETPOUG OPXELWY, EVNUEPWOELC AOYLOLKOU 1 AAAAYEG OTO UALKO TOU CUOCTHUATOC.

Mia ocwotr) Slaxelplon mapapeTponoinong meplthapBavel tnv Kataypodrn OAwv Twv
oAAOoywv TOU cupBaivouv oTo UALIKO KOl TO AOYLOULKO TOU GOIKTUO Kal KATA CUVETELN
Kataypod OAwV TwV OTOXEIWV EKEIVWV TIOU TPEMEL va tapakoAouBoulvtal. Av Kol n
mapakoAouBbnon Twv alhaywv pmopel va yivel kat Xwpig xprnon €L8lkol AOYLOULKOU
Kataypadnc, n Mo cuvning MPOKTLKA yLa TN cUAAOYH Twv amapaitntwy TAnpodopLwy sivat
n XPnon €vog Aoylopkol Siaxeiplong nmapapetponoinong onwc ta CiscoWorks 2000 n
Infosim.

H Siaxeiplon mopapetpomnoinong nepthAapBAveL Toug 0TOXOUG:

e TN oulAloyr Kol amoBAKEUCN TTOPAUETPWY TWV CUCKEUWV SLKTUOU, TOTIKA R oo
andotaon

e TNV amAonoinon tng NOPAETPONOINoNG TWV CUCKEUWY

e TNV mapakoAolOnon aAAaywv ou cuppaivouv OTLG TAPAUETPOUG

e TN Slapopdwon KUKAWUATWY pEoa amod Siktua ywpi¢ petaywyn (non-switched
networks)

e  TOV OXESLAOMO LEANOVTIKWV EMEKTACEWV

H Slayxeiplon mapapetpomnoinong, TG00 yla TG MApAUETPoUC UALKOU O00 KOl ylol UTEG TOU
AoylopwoU, amoteleital amd MEVIE EeXWPLOTEG SPATELG:
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o Ixedlaopog Kot Ataxeipton CM. NeplapPavel kataypadr OAwV TWV OTOLXELWY yLa
T0 OXeSLOOUO TNG TOPOAUETPOTOINONG KoL OPOMO TWV Sladlkacuwy Kol Twv
epyaAsiwy yla tnv oAoKANpwHEVN SLaxelpLor) Touc.

e Tavutomnoinon Mapapetponoinong. Opilel Tig Baoikég mpodlaypadég Tou Siktuou,
TWV  UTOSIKTUWY, Twv €eml HMEPOUC OTOLXEIWV TOUG Kol  OAWV  TwV
aAaywv/BeATLWOEWY TIOU yivovtal O€ aUTd.

e 'EAeyxog Mapapetponoinong. MeplapBavel tov €leyxo Kal thv afloAdynon OAwv
TWV ATNUATWY KaL TIPOTACEWVY Yot aANOYEC/BEATIWOELS KAL TIC AVTIOTOLXEG EYKPLOELG
f amoppidelg Touc.

e KootoAdynon Katdotaong Mapapetpomoinong. MNeplapPfdavet tn Sladikacia
Kataypadnc Tou UALKOU Kol AOYLOUIKOU TWV QVIIKELHEVWV TOU SIKTUOU KOl TLC
TapeKKAioELG oTnV UAOTOLNGH TOU SIKTUOU OE OXECH LE TOV ApPXLKO OXESLAOUO.

e EmaAfBsuon kot afloAdynon mnapoaperpornoinong. MNpoPAémsl pio €kBeson tou
UALKOU Kot Tou AoylopikoU kot agloAoyel tn cupPPATOTNTA TOUC UE TG KABOPLOUEVES
npodlaypadég anddoonc.

7.2.2 Awaxeipion ZdaApdtwv

Ma tn dlatrnpnon Tng cwoTtn¢ Aettoupyiag evog SIKTUOU TIPETIEL VAL UTTAPXEL LEPLUVA YLa TNV
KaAn Aettoupyia tO0co OAOKANPOU TOU SIKTUOU 000 KAl TWV ETMLUEPOUC OTOLXELWV TOU.
Yrnapxel Stadopd avapeoa otig évvoleg obaipa/BAapn kat Aabog o éva Siktuo.

To odpdaApa  BAGPN sival pla pn ¢$uUCLOAOYIKA KATAOTOON TOU QTOLTEL TNV TPOCOXK Tou
Slaxelplotn Kat tnv dpeon S16pbwoar) tou. Eva opaApa cuvemayetal pn cwotn Asttoupyia n
peyaho aptdBuo Aabwv (my. Otav pa ypappn emtkowvwviog sival Koppévn kot dev SLEpxeToL
onua f umapxel uTtePBoALKA peydAog aplBuog amd AavBacpéva bit).

To AaBog eival éva HLEUOVWHEVO YEYOVOG, TIOU oUVABWG Oev cuvemaAyetal SLaKomn Tng
€MIKOWVWVIAC. ItnV Tepimtwaon Umapéng Aabwv (my. AaBog bit otn ypapun emnikowvwviag)
UTIAPXEL SUVATOTNTA AVTLOTABILONG TWV CUVETELWV TOUG HE TN XPRON UNXAVIOUWY gAEyXOU
AaBwv ota dadopa MPWTOKOAAA TTOU XPNGLUOTIOLOUVTAL.

O evtomopog evog odpAApatog yivetal elte pe tn mapatipnon evdei§ewv and tnv kivnon
TOU SIKTUOU OE TPAYUATIKO XpOVOo (mx. Un amodektr) kabuotépnon oto avolypa oeAibwv
Aladiktuou 1 AAwV SIKTUOKWY UTtNPECLWV), eite o€ popdn ocuvayeppot (alarm) av umapxel
EYKOTECTNUEVO KOL CWOTA TIAPAUETPOTIOLNHUEVO Eva ZUoTnpua Alaxeiplong Alktuou.

Otav cupPel kamolo odAAP UTIAPXOUV CUYKEKPLUEVA BrApata yla tnv £milucn tou, Ta
omoia ovopdlovtat KukAog Ene§epyaociag Awaxeipiong IdoaApdtwv (Fault Management
Process Cycle). Z0pdwva pe autov Kat adol cupPel to opdipa, Ta ouvndn Bripota mou
TPEMEL v akoAouBoUV elval To TToPAKATW:

e Noa npoodioplotei 1o opaiua, SnAadn tL eibouc opaipa eival Kal anod mou pnopsl
VaL TIPOEPXETAL.

e Na evromotel 1o odaApo, wote va avakoAudpBel amd molo onueio tou Siktlou
Bploketal.

e Na amopovwBei to undAouto tou SikTUoU, WOTE va UMopel autod va Asttoupyel
Xwpig mopeunddion arnd to opaipa.

e Noa avadiapopdpwBei to diktuo, wote va ehaylotomnolnBeil n emidpaocn tng BPAGBNG
O€ KAToLOo 1) KAmoLa arnd otolyela Tou.

e Na yivel €Aeyxog Kat avaAuon Twv evdeifewy, wote va katavonOei kaAUtepa n attia
Kat va §00¢el pla mAnpgotepn €€Aynon Tng mnyng tou opAAUOTOG.
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¢ Na enokevaotel | va avikataotadel to otolxeio tng BAABNG, wote va emaveABeL
To 8IKTUO OTNV APXLKN TOU KATAOTAON.

e No mapakoAouvBnOei to Siktuo amd tov ALOXELPLOTH Yyl €va TIPOKABOpPLOHEVO
XPOVLIKO Slaotnua, wote va BeBatwbel 6tL to odpaApa emAUBNKe Ue emttuyia.

H eniSpoaon mou €xel éva opaApa oto SIKTUO UMOPEL VOl LETPLOOTEL PE TN XPHOoN EMUTALOV
otolyeiwv/povadwy Siktvou A pe tnv adlayr otn Stadpoun enttuyxdvovrag £tot éva Baduo
ovoxng tou Siktuou ota odhAApata.

Ma va pnopel va emteuxBbel ypriyopn emilucn tou TpoPARUaTog Xpelaletal va yivel
ypryopn kot aflomiotn aviyveuon kal Stayvwon opaApATwy, WOTE va UTTAPXEL N UIKPOTEPN
Sduvartn emPdapuvon otn Asttoupyia Tou SIKTUOU.

L Apaotnpldtnta 1" (£to oXoAKO EpyaoTipLo)

1. Xwploteite o opddeC.

2. Avamtite Uotepa amd oultnon Twv LeAwV oag to €€ng Bepa: «H umnpecia tou
AlaSIKTUOU OTO OYOAIKO Epyaothplo otauatd va Asttoupyel. Kataypate to
Bhiuata mou Va MPEMEL VO TIPAYUOATOTOLNOETE, OUUQWVOA UE TO JIPOTUITO
Slayeiptonc opdAuatoc tou OSl, WOTE va EVTOMIOETE Kal VO EMIAUCETE QUTO TO
O@AALQ OTIC UTINPETLEG TOU OYOALKOU Epyactnpiou.

3. Na yivel mapouaciaon Twv AUGEwWV MOV TPOTELVEL KABE opada.

4. Na emiheyel ano Toug LobnTtég mola AUoN TPOTEIVETAL WG N TILO ATMOTEAECHUATIKNA E
GUVOUOOHO TWV TIPOTACEWV.

5. Mpayuatomnoliote pia avtoia oto Siktuo Tou oXoAlkoU epyaotnpiou, wWote va
edapuooete ta Brpata tng Avong mou emAé€arte Kal va SlopBwoete ohAApaL.

7.2.3 Awoxeipion Emidooswv

H Awyxeipion Emdooswv (Performance Management 1 Capacity Management)
ETUKEVTPWVETOL 0T Slaodalion OtL n amodoon Tou SIKTUOU TOPOUEVEL OTA ATOSEKTA
enineda, aUTA yla Ta omoia oxeSLAoTNKE va AELTOUpyEL.

MeAetd o XpOVO ATOKPLONG TOU SIKTUOU, TNV AMWAELA TIAKETWY, TN XPNON TWV YPOUUWY
€MIKOWWVIAg, Ta TMOcooTA Xpnong, To Padbud Aabwv mou cupPaivouv k.a. AUTEG ol
mAnpodopieg ouvnBwg ocuAléyovtal pe TNV edappoyr] evog cuoTHUOTOG Slaxeiplong
SIKTUOoU, OTWG eival To MPpwtokoAlo SNMP, e Toug €ERG TPOTOUG:

® e ouveXn MOPAKOAOUONON KOl EKTIUNON QMO TO SLAXELPLOTH TNG TPEXOUOAS
Kataotaong

e LI OPLOUO ouVAYEPUWY, OTaV Ta enimeda anodoong avéBouv f KatéBouv amo ta
nipokaBoplopéva Kal amodekta emnineda

H ocwotd oxedlaopévn otpatnytk) cUAAOYAG Kal avaAuong Twv Sedopévwv anodoong Tou
SLKTUOU ETUTPETEL OTOUG SLAXELPLOTEG TWV SLKTUWV:

e N TLOTOMOLACOUV TNV QTOTEAECHLATIKOTNTO KAL TNV a§LOTILOTLA TOU SIKTUOU.

e NanpoBAéyouv Ta mpoBARaTa TPV AUTA GUUPBOUV.

e Noa emavaoyxedldoouv tn dLataén Tou SLKTUOU yLa OKOMO KAAUTEPEG EMLOOOELC.
e No poETOLUACcOUVY TO SIKTUO Lot LEANOVTLKEG BEATLWOELG.

Mo To oKOTO aUTO TPEMEL O SLOXELPLOTAG TOU SIKTUOU VA ETUKEVIPWOEL TNV TPOCOXI TOU
oTNV TaPakoAoUONGoN KATIOWWV EMIAEYHEVWV TIOPWV TOU SIKTUOU, yla va UMOPECEL va
EKTLUNOEL KAAUTEPA TNV KATACTAON).
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7.2.4 Awaxeipion Kéotoug

H Suayxeipion kdotoug (Accounting Management 1) Billing Management) aoyoAsital pe tnv
napakoAouBnon Twv MAnpodopLwWV MoU GXeTI(ovTal PE TN XPAON TWV TOPWV VOGS SLKTUOU
KOIL TOU KOOTOUG TIOU CUVETIAYETOL OITO QUTH TN XPron.

MdaALoto 0 TTOAAEG ETUXELPOELG KAL OPYOVIOHOUG UTIAPXEL XPEWON VLA TLG TIPOOHEPOUEVEC
UTNPECieG Tou SikTUou. QOTO00, ota Siktua TTou SV £XOUV GTOXO TO KEPSOG, N £vvola Tou
KOotoug (Accounting) peplkéc dopéc avtikabBlotdtar amd tnv £vvola TNG SLoiknong
(Administration).

O okomo¢ TG Slaxeiplong KOOTOUC, avaloya e TV MeplMTwon, elval:
Mo TG EMUYELPHOELS UE OTOXO TO KEPSOG:

e O UMOAOYIONOG TOU CWOTOU MOGOU XPEWONG TWV UTINPECLWY OTOUG OVTLOTOLYOUG
XPNOTEC, OUASEC XPNOTWV, OPYAVIOUOUC 1} ETILXELPOELC.

Mo opyaviouoUc xwpic otoyo to kEpHog:

e H dnuovupyia pag KootoAoynong TG XPriong Twv mopwV Tou SIKTUOU ava Xpnotn
f ava TUAKA, ylo Tov KOAUTEPO TIPOadLoPLoUO AstToupyLlwy, Omws AnPn avilypadpwv
aodaleiag ] cuyxpPovIoUOG SeS0UEVWVY.

H Slaxeiplong KOOTOUG ETiONG OTOXEVEL VO EVTOTILOTOUV OL XPHOTEG I opada XpnoTwyV Tou:

e Mapaplalouv ta Sikatwpata npocfacng Kal emBapuvouy To diktuo.
e  Mrmopel va KAvouv BN AMOTEAEGUATLKN Xprion Tou Siktuou.

Oa TpEmeL 0 SLoXeLPLOTAG Tou SIKTUOU va opioel TIg apapétpoug mou Ba kataypddovral
otouc Sladopoug KOUPoUC, Ta xpovikd Staotnuoata mou Ba kataypadovral, kabwg eniong
Kal tov aAyoplBuo mou Ba xpnotpomolnBel yla tnv kootoAdynon. e mepintwon mou dev
amnatteital xpéwon, ta dedopéva mou Ba culexBouv Ba Bonbricouv otn AN anoddoswv
yla T BeAtiwon tng anddoong.

A Apaoctnplotnta 2" (ZTnv aibouvca Sidaokaliag)

1. MeAetwvrag TG akoAouBeg mAnpodopleg amo TG mapapETpous o £va SiKTuo, TL
CUUTIEPACHATA UIMOPOUE Vo BYAAOULE yia TN AELToupyia Tou SikTUou;
e  XapunAo to eminedo xpriong TG XWPNTLKOTNTAC.
o  Au&nuévn kukhodopia.
e PuBuodc amodoong sival o pn amodektd enimeda.
® JUVWOTIONOC SE60UEVWY OE KATIOLO OnUELo.
e AUEnon Tou XpOVoU ATOKPLONG KATIOLOG SIKTUAKNG UTNPECLAC.
2. Me Baon tig mopandvw mAnpodopieg, mola mbavr Abon ) puBULON TipoTeiveTe
Me okomo T BeAtiwon Tng anddoong Tou SikTuou;

7.2.5 Awaxeipion Ao alerag

H &uaxeipion aoddAewag (Security Management) £voc SlktUou oOYOAs(tal pE TN
Slaxeiplon mMAnPodopLWV TToU CXETI(OVTAL LIE:

e Tnv opaAn Asttoupyia Tou SikTUOU.

e TNV mopakoAoUBONoN Kot Tov EAEyX0 TG MPACGPBAONG OE TUALATA TOU N KOL OE OAO
To 6iktuo,

e TNV aoPAAELD TWV SESOUEVWV TTOU SLaKLVOUVTaL Kol armoBnKeyovTol 0To aUTO.
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Ma va oAokAnpwBel to €pyo TNG Slaxelplong aodhdAelag evog SIKTUOU, TIPETIEL OE TAKTA
XPOVLKA Slaotrpata va cUAAEyovTal Kal va avaAlovtal oL anapaitnteg mAnpodopieg mou
oxetilovtal Ye TOUG MAPATIAVW TOME(G eAéyyou. MNa To okomod autd amalteital n xpnon
EPYOAELWV AOYLOMLKOU, OTIWG:

e MAatdoppec cuAoyng kot eAéyxou Siktuakwy dedopévwv (NMS Platforms)

e Epyaldeia kpuntoypadnaong (cryptography tools)

e Epyaleio avBevtikomoinong (authentication) yia éAeyyo npdoBaong

e Juotnuoata eAéyxou eloBoléwv (intrusion detection systems)

e Alapopdwan Kat evepyoroinon Siktuakou Telyoug mpoaotaciag (network firewall)
e Edapuoyn pebodwv-molitikwyv aocpoaleiag (security policies)

e Huepoldyia kataypadng (logs) k.a.

KaBe éva amd ta mopamdvw epyoAeia oTtoxeUel vo KAAUPEL EMPEPOUC TIG OAVAYKEG
aodpaleiag evog diktuou. KabBwe kabe éva amd autd €xel dtadopetikn dlthocodia xpriong
Kol amotéAeopa, Kablotd tnv dlaxeiplon acdaleiag evog SIKTUOU HLOL OPKETA TIEPITTAOKN
Sadikaoia.

Mo va eival anoteAeopatikr) n Staxeiplon aodaleiag evog Siktvou mpémnel va tpoPAedpBolv
OAec oL mBavég attieg N to onueia kwdlvou, WOTe va emAeyolV TA ChUElQ OMOU
xpeLaovral peyaAUTePN TTPOCO)X!| OO TOUG SLOXELPLOTEC.

JTn OUVEXElM va eykataotabel to amapaitnto AOYlOopKO ota onueia Tou SIKTUou Tou
amnatteital, wote va Toug Bondnoet va mapakoAouBolv, va MPooTaTeUouy Kol Vo EVIOni{ouv
TLC TINYEC KLYSUVOU OTO GUVTOUOTEPO XPOVIKO SLaoTnua.

A Apaoctnpiotnta 3" (Ztnv aibouca didackaliog)

AvtloTolyiote Ta mopakdtw gpyadeio achdarelog (6e€ld otrAn) LE TIG AVAYKEG TWV TOMEWV
aodaleiag (aplotepr oTAAN) moU KAAUTTTOUV.

1. NAotdoppeg cUAOYNC Kol EAEyXOU

SIKTUAKWVY Sebopévwv (NMS

Tnv opaAn Asttoupyla Tou Siktuou. A, Platforms).
2. Epyaleia Kpumtoypadnong
(cryptography tools).
3. Epyoalsia auBevtikomoinong
Tnv napakoAovBnon kot tov EAeyxo (authentication) vyl £\eyxo
NG MPOoBacnG 0 TUHOTO TOU i B. npoéoBaonc.
Kaw o€ 6Ao To biktuo. 4. Suothpota  eAéyxou  €loBOAEwV

(intrusion detection systems).

5. Awapopdwon kol evepyomolinon

Tnv aopaiela Twv Sedopévwy TIoU Slktuakol  Teiyoug¢  aocdaleiag
Slakwouvtat Kot amodnkevovtat r. (network firewall).
oto biktvo. 6. Edapuoyn LEBOSWV-TIOALTIKWY

aodaleiag (security policies).

7. Hpepoldyla kataypadnc (logs)

AKalOAOYNOTE TIG EMIAOYEG 0.
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7.3 Mpotuna Awaxeipiong

Ta PaCLKA CUOTATIKA N OVTOTNTEG Oamd To omnola amoteAsital £va Tumikd Zlothpa
Awayxeiplong Atktuou sival:

e O Awayxelplotng Awktuou (Manager Server)
e O Avtumpoownog (Agent)
e HBaon NAnpodopwwv Alaxeipiong (Management Information Base, MIB)

Ta mo yvwota Mpotuna Awaxeipiong Awktoou (Network Management, NM), ta omoia
vAormoloUv cuotAuaTa dlaxeiplong ival Ta:

e To SNMP (Simple Network Management Protocol) tou AtaSiktiou
e To CMIP (Common Management Information Protocol) tou OSI

7.3.1 Baowa cuoTtatikd cuctrpatog diaxeipiong (MS - MIB - AGENT)

O Awaxelplotii¢ Awktoou (Manager Server) sival €vag r meplocotepot H/Y, o ormoiog
Slaxelpiletal Ta oTolxela Tou SIKTUOU TTIOU €XOUV ETIAEYEL YU QUTO TO OKOTIO.

JuvNBwg €xeL eykateotnUéveg Sladopeg £PapUOYEC KOl AOYLOUIKO Kal, avaAoyo HE TO
oxeblaopévo cuotnua dlaxeiptong SIKTUOU, TPAYUOTOTIOLEL TIG €€ G BAOLKEC AELTOUPYLEC:

e  ATOOTEAAEL ALTAUATO OTOUC AVTUTPOCWITOUC TTou £ival eykateotnpévol oto Siktuo.

e AauBAavel amaviioeLg and Toug OVIUTPOoWITOUC.

e Opilel petaPAntég mopakoAoUBNONG OTOUC AVTLTPOCWITOUG.

e [apakorouBel toug cuvayeppouc (alarms).

e [lpoodépel katdaAnlo TmeplBailiov Siemadng xpnotn vy TNV KaAltepn
mapakoAouBnon Twv mMAnpodopLwv tou SikTuou.

‘Evac Avtunpocwrnog Atktoou (Agent) sival évo AOYLOULKO TIOU eKTEAE(TAL O KABE SIKTUAK
uTto Slayeiplon cuokeun 1 cUGTNUO.

Baolkég Aettoupyieg Tou eivat:

e n ouAM\oyn AnpodopLwy armo to SLaxePL{OUEVA AVTLKEILEVA TOU SIKTUOU
n Stapopdpwon Twv MoPAPETPWY TWV SLAXELPL{OUEVWV AVTLKELLEVWV

® 1 AmMAVTINON OTO ALTAMOTA TWV SLOXELPLOTWY SIKTUOU

e n dnuoupyla cuvayEpUWY KAl N ATOCTOAN TOUG OTOUG SLAXELPLOTEG

Mia Bdaon MAnpodopwwv Awaxeipiong (Management Information Base, MIB) sival €va
oxnua anobnkeuong mAnpodoplwv oe pa Baon S£60UEVWY, TTOU XPNOLLLOTIOLELTAL YLla TN
Slaxeiplon TwWV QVTIKEHEVWVY/OVTOTATWY 0t £vo Siktuo TtnAemikolvwviwy, omwg H/Y,
EKTUTIWTEC, SPOUOAOYNTEG, SLAVOUEIG KTA.

H Soun tng ival tepapytkn, HOLAlEL PE AVECTPOUUEVO SEVTPO Kal KABs dpUANO sival éva
SLoXELPL{OEVO QVTIKEIUEVO, TO OTOlO0 avTIOTOLXEL 0E £€vav MOPO TOU cuoTtAUOToG. Kabe
gsloaywyn mAnpodoplog yivetal HEOw Mg akolouBlog aplBuwv Tou ovopaletal
Tautonoinon Avtiketpévou OID (Object Identifier).

OL MIBs xpnotomololv SouEG TMIVAKWY, dnAadn avtikelpeva pe TOAAEG petafAntég. O
TIVOKEG €XOUV UNOEV 1 TIEPLOCOTEPEG gyypadEéC Kal ta cuotripata NMS tic Staxelpilovral
XPNOLLLOTIOLWVTOG EVTOAEG, OTIWC AVAKTNON, OVAKTNON EMOUEVNG 1] EVNHEPWON.
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Ewkova 7.3.1.a: Napadstypa dounc MIB tou mpotumou SNMP

7.3.2 NpwtdkoAAo SNMP

To SNMP (Simple Network Management Protocol) sival éva mpwtokoA\o ou oxedlaotnke
anmd tov opyaviopo IAB (Internet Architecture Board) yia tnv avtaAlayn mAnpodoplwv
HeTa€l TwV OLKTUOKWY CUCKEUWV Kol amoteAel pépog Tou Emimedou Edappoywv Tou
povtélou TCP/IP.

To SNMP napakohouBel ta yeyovota mou cupBaivouv og éva 6IKTUO, WOTE EVNUEPWVEL TOV
Slaxelplotn. Eva SIKTUOKO YeEYovOG UMopel va eival oTiéNmote Pmopel va TpokoAEoEL
aduvapla cuvSeoLOTNTOC, OTWCE N ATIWAELX YPAUUNAG ETKOWVWVLAC, Kal To SNMP pmopet va
10 avtiAndBel mapakohouBwvtag yla mapadelypa 1o péyebog tng Kivhong o pLa ouvdeon.
Omoiadnmote ouokeur] He texvoloyio. TCP/IP pmopei va moapakolouBnBel peow tou
TPWTOokOAAoU SNMP.

To MPWTOKOAAO amoteAeital amno:

Awaxeprotr/€¢ SNMP (SNMP Manager)
Awoxepllopeveg ZuokevéG (Managed devices)
e Avunpoowrnou¢ SNMP (SNMP agents)

Mua Baon MAnpodoprwv Awaxeipiong (MIB)

Baowkdg tpomog Asttovpyiog SNMP. Y pia Tumikr xprion tou mpwtokdAAou SNMP, umtapyet
£€vag aplBuog cuotnuatwy umo Slaxeiplon KabBweg Kal €va 1| MEPLOCOTEPO CUOTHUOTA
Slaxeipong. To Aoylopikd mou ekteheital oe kGBe Siktuakr UTO Slayeiplon cuokeun N
oloTnUA ovoUAleTal avitnmpoownog (agent) kal avadEpel HECW TOU MPWTOoKOAAou SNMP
ota cuotnuata dlaxeiptong. H emikowvwvia tou SNMP yivetal petafd Twv CUCKEUWV KAl TOU
otaBuou Slaxeiplong tou Siktlou, o omoiog MpoPAAeL TI¢ MANpodopieg oTo SLaxELPLOTH.

2N Baoikr tou popdr], To SNMP cuAléyel 6eSopéva Slaxeiplong Ta omola opyavwvovTal o
LepapxIkEG Sopég MIBs, omwg ot SMI SNMPv1 kot SNMPv2 (Structure of Management
Information).
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Me xpnon MetafAntwv, onwg free memory (StaBéowun pvAun), system name (Ovopa
ocuotnuarog), number of running processes (aplBUOC ekteAoUpevwy Slepyaciwy), Kol
evtoAwv, pmopel kot cuANéyel SeSopéva oo TIC CUOKEUEG TOU SIKTUOU KOl EVNLEPWVEL TOV
SlaxepLoTH yla TV Kataotaon toug. Emiong, emtpenel evépyeleg, OmMwe n ebappoyn VEag
TopapeTpomnoinong | n aAlayr TG UapXouoag tng Stktuakng Slataénc.

Ytov mivaka 7.3.2.a mapouctalovtal ol Boolkég evioAEg Tou SNMP Kal oL EVEPYELEG UE TLC
OTtoleg QUTEG oXeTiovTal.

EVvtoAgg
EMLKOWVWVIAG Evépyela
SNMP
Get avaktnon dedouévou
GetNext avaktnon enopevou dedopuévou
GetBulk padikni avaktnon dedopévwy
Set OPLOKOG TIUAC LETORANTAG
Inform nmAnpododpnon
Response arnadvtnon
Trap gldomoinon onUavtikol yeyovoTog

Mivakag 7.3.2.0 Baolkég evioAég tou SNMP

Onwg mapatnpoU e otnv ekova 7.3.2.a, n onoia mapouctalel oxnUATKA T Slaxeiplon plag
SLKTUOKAG OUOKEUNC UE eVOWHATWHEVO Avtimpoowrio SNMP, AapBdavouv xwpa ta €€NG
BApATO KOTA TNV EMLKOVWVIA:

Mapdadelypa eVIOAnG Set:

e O Awaxelplotig AwktOou, péow Tou ZTaBpol Awaxeipiong, £skvd TNV emkowvwvia
OTEAVOVTOC TNV VTOAN Set tpoc évav Avtinpocwno SNMP.

e JTNn OUVEXELN EVNUEPWVETAL N T €vOC avtikeipevou-OID otov AVILTPOOWTO
SNMP, o omoiog eival eyKOTECTNUEVOC O pia ALaXeLPL{OMEVN ZUCGKEUN TOU ALKTUOU.

Mapdadelypa evtoAng Get:

e O Awaxelplotiig Awktoou, pEcw Tou ZTaBpol Awaxeipiong, EEKvA TNV emkowvwvia
otéAvovtag tnv evtoAn Get pog evav Avtinpocwno SNMP.

e 3TN OUVEXElLD O ITaBpog Awaxeipiong AapBAvel pla amavinon He TV TR EVOG
avtikeipevou-0ID amo tov Avtunpoowrno SNMP, o onoiog gival EyKaTteoTnUEVOG OF
pLo Avoxelpl{Opevn ZUoKeUR Tou AkTUOU.

e O Awaxeplotiig AtUou, HEow Tou ZTaAOMoU Alaxeiplong, evnUEPWVETAL yla TNV
TLUN TOU avTikeipevou-0ID amod TNV amopakpuopévn ALKTUOKE ZUGKEUN.

Mapadelypa evtoAng Trap:

e O Aviupoocwnog SNMP, o omoiog €ival sykateotnuévog oe P Alaxelpl{Opevn
Zuokeun Tou AKTUOU, SnULoUpYEL KOt amooTEAAEL Lo eVTOAN Trap mpog tov ZTaduo
Awayxeiplong.

e O Awaxeplotig AlKTUOOU, PECW TOU ZTtaBuol Alaxeiplong, sVNUEPWVETAL Yla TO
oupBav Tou £Aafe XWPA OTNV AMOUAKPUCGUEVN ALKTUOKH ZUOKEUN).
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Bpiokovtal

péoa ot Soupég MIB

)

i DikTuakd
Lrafbpdg
Mayeipiong ﬂlagelplqopwq
Aikriou UTkEUR
set trap
Mayeipiarig \
Anctlou get
getnext
Avrimrpdowtog SNMP Ty
(SNMP Agent)
M
/ s )
{ I N ;
QoID ‘ 0ID J 0ID
LY 4 o A 5

Twv

Ewkova 7.3.2.a: Alaxeiplon SIKTUOKAG CUOKEUNC LUE EVOWUATWHEVO AvTutpoowrio SNMP.

To SNMP £xel epdaviotel otig ekddoelg SNMP v1, SNMP v2¢, SNMP v2u, SNMP v2 kat otnv
o mpoodatn SNMP v3, oL omoieg €ivol EUMAOUTIOUEVEG UE TIEPLOOOTEPEG EVIOAEC Kall
KoAUTITOUV pe SladopeTikd TPOmo ta emnineda achAalelag tng aubeviikomoinong Kat Tng

OKEPALOTNTAC, OTIWG dalveTal oTov Ttivaka 7.3.2.2.

‘Ekdoon SNMP AuvBsvtikonoinon Kpunttoypadnon
Xpnon ZupBoAooelpdg ,
NMP v1
> v (Community String) Oxt
Xpron ZupBoAooelpdg ,
NMP v2
> vee (Community String) Oxt
SNMP v2u Xpnon Ovopatog Xpnotn Oxt
(Username)
SNMP v3 Xpnon aAyopiBuwv MD5 3 | Xpnon a}.\volpteuwv DES
SHA 56-bit 1) AES-28

Mivakag 7.3.2.B: Ot ekb60elg Tou SNMP Kat oL SuvatotnTeg achAAELOG TOUG.

[ 203 ]



A Apaoctnplotnta 4" (ZTnv aibouvca Sidaokaiiag)

Kata tn Aettoupyia tou mpwtokoAlou SNMP oe éva Slktuo umapyxouv Ta akoAouba
otolyela:
e Alayelplothg Awktuou (avBpwrog)
e JTOBUOC AlaxelploTng AlKTUOU
Alaxelpl{opevn cuokeun 1
AVTUTPOOWIOG CUCKEUNG 1
MIB cuokeung 1
Awoyelpl{Opevn cUOKeUN 2
e AVTITPOOWITOG GUGKEUNG 2
e MIB cuokeung 2
e EvtoAn GET
e EvtoAn SET
e EvtoAn TRAP
e EvtoAn GETBULK

Mpayuatonolote éva matyvidt poAwv avalapBavovrag va umodubeite €va amd ta
TAPATAVW oToLXela. ITn ocuvEXELO UAOTTOLNOTE Ta akOAouBa cevapla:

1. ExtéAeon evtoAng GET

2. Ektéleon evtoAng SET

3. EktéAeon evtoAng GETBULK
4. AmnootoAn evioAng TRAP

MeTa TNV OAOKANPWON TNG OVATIOPAOCTOCNG EKTEAEONG TWV EVTOAWV, OUINTAOTE OTNV
olopélela tng Tagng:

e TLoog mpoBANUATLIOE OO TOV TPOTIO Asttoupyiag tou SNMP;
e [lolol eivat oL Bacikol CUVTEAECTEG TTOU TIPOKAAOUV TNV EKTEAECH HLAG EVIOANG;
e Jog ¢avnke mepimAokn n Asettoupyia tou; Nat i OxL Kot yLoTi;

7.3.3 NpwtékoAAo CMIP

To CMIP (Common Management Information Protocol) sivat £va mpwtokoAo Slaxeiplong
SIKtou TOou povtiEAou emikowvwviog OSI, yia tnv avtaAloy mAnpodoplwyv HeTaE
edappoywv Stoxeiptong SIKTUOU Kol TwV SLoXELPL{OUEVWV AVIUTPOCWITWV.

To CMIP amotelel évav avtaywviot] tou SNMP kot srutpénet tn Siktuakn Slaxeiplon
OUOKEUWV SLOPOPETIKWY OpYOVIoUWY aAAG Kol KATAoKELOOTWY. YAOTIOLE(TAL OE cuvepyaaoia
pe ta mpwtokoAa ACSE kat ROSE, ta omoia eival mpwtdkoAAa tou emunédou epapUoyng
tou OSl:

e To ACSE (Association Control Service Element) xpnowlomnoteital ya va Staxelplotet
T Slaouvdéoelg avapeoa ot SLaxelpl{OUEVEC CUOKEUEG, OTWG TNV ETIKOWVWVIA
HeTagL Tou Slaxelplotr kal Twv CMIP avtutpoowrniwv (CMIP agents).

e To ROSE (Remote Operation Service Element) xpnowuomoleital yia OAeC TIG
avtoAlayég Sedopévwy tou CMIP.

Baolkog tpomnog Asttoupyiag CMIP. To mpwtokoAlo CMIP amattel tnv eykabidpuon evog
OUOYETLOHOU HETOED TwV SLaxelpl{OUEVWY GUOKEUWV TIPLV TNV Evapén omolaadnmote AAANG
erukowwviag kat avtoAlayng Oebopévwv. AuTO yilvetal MPE TN XPHAON UTNPECLWV
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OUCXETIOMOU Tou CMIS. To CMIS (Common Management Information Services)
niepAapBavel €va cUVOAO UTINPECLWY, OL OTIOLEG XPNOLUOTIOLOUVTAL LA TN TpOcBacn Kal Tov
ENeyXO TWV SIKTUAKWY OTOLXELWY KOIL CUCKEUWV. TN CUVEXELA HE TN XPHON TWV UTINPECLWY
eldonoinong kat Staxeiptong tou CMIS pmopel va petadépel dedopéva Slaxeiplong amo Kat
TPOG TLG SLOXELPL{OEVEG SLKTUOKEG CUOKEUEC.

Onwg mpoavadépapse to CMIS meplhappavel unnpecieC CUOXETIOMOU, £L80moinong Kat
Slaxeiplong, Omwe auTteG dpaivovral otov mivaka 7.3.3.a.

Ynnpeoieg CMIS EvépyeLeg

Ynnpeoieg ouoxetiopov

M-INITIALISE SnuLoupyla cuoXeTIOPOU PeTafl) CUCKELWY

M-TERMINATE SLaKOTI CUCXETIOMOU PETAEY CUCKEUL WV

M-ABORT andtopn SLaKomr) CUCYETLOMOU UETOEY CUOKEUWY
Ynnpeoisg etdonoinong

M-EVENT-REPORT | amootoAr) yeyovotwy

Yninpeoisg diaxeipiong
M-GET QVAKTNON WBLOTNTAG
M-SET 0PLOKOG LBLOTNTAG
M-ACTION amaltnon eKTEAEONG LULOG EVEPYELAG
M-CREATE SnuLoupyla evOg aVTIKELUEVOU Slaxeiplong
M-DELETE Slaypadn evog avtikelpévou Slaxeiplong

Mivakag 7.3.3.a: Yninpeoieg tou CMIS

Qotooo, mapdho nou to CMIP mpoodEpel TOAU TeploodTEPEG AELTOUPYLIEG OE OXEON HE TO
SNMP, oL 8IKTUOKEG OUOKEUECG Tou Aladiktuou umootnpilouv to mpwtdkoAAo SNMP kal oxL
to CMIP. Auto cupaivel ylotl Ta cuothpata Slaxelplong Kal oL avtlimpoowrnol tou CMIP
glvat oAU mLo mepimAoka Kal £Xouv LEYAAUTEPEC ATIALTAOELS O TTOPOUG GUOTHOTOG YLa TN
Aettoupyia toug.

7.3.4'EAey)o¢ Kal mapatipnon Siktuou pe xprion NMS

Onwc npoavadepape, éva Zbotnua Alaxeipiong Awtoou (NMS) sival évag ouvduacpog
epyaAeiwv VALKOU /Kol AOYLOULKOU, TO OTolal ETULTPENIOUV OTO SLAXELPLOTH va TUPRAENEL TA
ETUUEPOUC oTolXEla amd Ta omola amoteAeital £éva S(KTUO Kol va TO €AEYXEL yla onuela pe
npoBAnUatiki Asltoupyia og ox€on He Ta amodektd enineda Asttoupyiag.

To NMS napakoAouOeil ecwTePIKA SLapKwWG To SiKTUO yla TUAUATO HE apyn Asttoupyla
aduvapia amokplong, mou mibavo va odeilovtal os untepdhOPTWON YPOUUWY, SLOKOULOTEG N
OUOKEUEC €KTOC AELTOUPYLOC, UTNPECLEC Xwplc amokplon, YPOUMES XWPIC EmKowvwvia K.d.
Kol ewbomolel tov Swaxelpoty péow e-mail, pnvopato¢ SMS 1 kamowa AAAn popdn
ouvayegpuou.

MNapadelypata yla To MwWG UMOpel va mpoylatono)oel eAEyXoug sival va otellel aitnua
npoPoAn¢ plag otooeAibag (HTML request) os éva Altakoploth lotooeAidwv (Web Server) 1)
va oteilel éva e-mail péow tou SMTP oe éva Awokoplotr] HAektpovikng AAAnAoypadiag
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(Email Server). Emiong xpnotpomnolel MPOKAOOPLOUEVEG TIMEG ETPOEWV, OTIWG O XPOVOG
anokplong, n dtabsopdtnta, Xpovog ARENG KTA.

Ouolaotikd éva NMS amoteAeital ano otolxeia mouv avalappavouy:

EVIOTILOMO OUOKEUWV SIKTUOU, QUTOUOTO EVIOTIOMO &vOog  Slaxelpl{Opevou
OVTLKELMEVOU, OTIWC EVOLG SLOVOUENG, OTAV AUTO cuvdEsTal oto Siktuo.
NapakoAovuOnon cuoKeUWvV SIKTUOU, WOTE va €XOUV UYL AslToupyia Kol va
OVTOTTOKPIVOVTOL OTLG TIPOKABOPLOUEVEC ATTALTATELG AMOS00NC TOUC.

AvaAuon anodoong diktuou, e apakoAolBnan xprong eVpoug Lwvng, MWAELAS
TLAKETWVY XPOVOU ANENG Kal AAAEG CUOKEUEG LE EVEPYOTIOLNLEVO TIPWTOKOAAO SNMP.
‘E§unveg €LOOMOLAGEL |E OPLOUO OCUVAYEPHWY YlO TO avtiotowa Oevapla
TPOPBANUATWY KoL ATOCTOAN EL6OTOLCEWY OTOUG SLOXELPLOTEG.

—n = [T p———

May 9. 2015 12.26 EDT (&0
Spach Wb e Soime Repos e  Coshbcards = Maps»  Rcemo -
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Ewkova 7.3.4.a: NapaBupo dlaxeiptong Siktvou pe xprion Demo OpenNMS

Z0otnua Alayxeipiong Awtuou pe Xprion MPWToKOAAou SNMP. Onw¢ mpoavadEpayle,

UTIAPXO

uv edappoyéc NMS mou umootnpilouv T0 MPWTOKOAAO SNMP, kaBw¢ mOAAEG

OUOKEUEC, avefapTATWE KATAOKEUOOTH, €XOUV EevowHatwpévouc SMNP  agents kal
SleukoAUvouv TNV mapakoAouBbnor Toug PECW TOU MPWTOKOAAOU. Mo va UMOPECEL Ula

OUOKEU

N va evtormotel kal vo mapakoAouBnBei, apkel vo avayvwplotel Kal va

evowpatwOdel oto Aoylopikd tou NMS 1o oxfjua MIB mou armalteital ywa va yivel n
Slaxeiplon tng cuokeunc.

levikdtepa to NMS pe xprion mpwtokoAAou SNMP emitpnouy:

™ ouAAoyn Sedopévwy amd omotadnnote npogheuon SNMP

™V ermloyr Twv avtikelpévwy |I0D mou Ba mapakolouBnBouv

Vv unootnpLEn SNMP ruvakwyv Kat Snuloupyla mpocappoopévwy MIBs
™ AnPn SNMP nayiSwv (traps) amnod epappoyEg Kol GUCKEUEG TOU SIKTUOU
™ SLapopdwaon cuVAYEPUWY Kol TLLWV opiwv mapakoAouBbnaong
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A H eykatdotacn evog NMS Sev pmopel amd povn TG vo KAVEL OTMOTEAECUATIKN TN
Slaxeiplon kat £heyxo tou Siktuou. MNa va cupPel auto, oL Slaxelploteg odeilouv va
oploouv oto clothnua Toug KATAAANAOUG cuvayEpUoUG, oTo KATAAANAQ onUEia, WoTE va
evtomi{ovtal Kal va OVTIUETWTLOTOUV T TIPOPANUATIKA onueia o€ SLAKOULOTEC,
edappoyEg Kot emikowvwvia, pv avtd e€eAiyBolv oe oAU coBapotepeg PAABEC.

H edappoyn pe tnv mhatdopua dtaxeipiong NMS eykabiotavral os éva otabuo epyaciag,
ETUKOWVWVEL HE TIG SLKTUOKEG CUOKEUECG Kal OUANEyeL Sedopéva amod TIg MANPOodOPLAKES
Baoeig (MIB) toug. OL mAnpodopisc mpoBallovtal, ite oto mapdBupo/kovodla Stoxeiptong
™¢ epapuoyng €lte wg amAég TIHEG, €iTE WG OTATIOTIKA, £ite pe popdn ypadnuatwv ylo
KaAUTEPN KATAVONGN TOUG OO TOUC SLAXELPLOTEG.

Napadelypata NMS Aoyiopikou sivat ta Microsoft Nerwork Monitor, OpenNMS, Net-SNMP,
Pandora FMS k.qd.
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Epwtnosls — Aoknoels KedpaAaiou

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,
25.

T elval éva uotnpa Awaxeiplong Atktoou (NMS);

Tu Sduvatdtnteg mpoodépel éva cuotnua TapakoAolBnong kal Slaxeiplong tou
SIKTUOU OTOV SLAYXELPLOTH;

Moloug Topelg OSlaxelpiong meplhappavel to HoviéAo Slaxeiplong Siktuou
TNAETUKOLVWVLWY TOU opyaviopou OSl;

Me Tt acxoAeital n Awaxeipion MNapapetponoinong (CM) tou povtélou Alaxeiplong
AwtUwv Tou OSI;

Molot elvat o otoyol tng Aloxeiplong Napapetpomnoinong Tou povtélou Alayxeiplong
AwtUwv Tou OSI;

AV PEPETE OVOUOOTIKA TIC TIEVTE SPACELG OO TLC omoleg amoteAeital n Alayeiplon
MNapapetponoinong tou povtélou OSl, TG00 yLa To UALKO 600 Kal yLo TO AOYLOWLKO.
TL epyacieg meplappavel o Zyediaouoc kat Aioyeipton CM kat o EAeyyog
Mapauetporoinon¢ otnv meploxn Awaxeiplong MapapeTponoinong Tou HOVTEAOU
osl;

TL epyaoiec meplhapPavel n Tautomoinon [lMapaustpomnoinong, n KootoAdynon
Kataotaong Mapauetponoinong kat n  EmaAndevon  kat  AéloAoynon
Mapaustponoinong otnv meploxn Alaxeiplong Mapapetpomnoinong tou HovtéAou
(ONIK

Tu elval to opdlpa kot to AdBog kat mowa n Stadopd toug, cludwWvVO HE TN
Alaxeiplon XpaApdtwy tou povtédou OSI;

Me molo tpdmo pnopei o Slaxelplotrg SIKTUoU va evioTmioel éva opalpa oto Siktuo;
Ao mola PrRupata amoteAeital o Kukhog Emefepyaoiag Alaxeiplong Idpalpdtwv
(Fault Management Process Cycle);

Tu elvat n Awxeipion Embdoewv (Performance Management) tou HovtéAou
Alaxeiplong Alktowv tou OSl;

TL odeldel va kavel o Slaxelplotng SIKTUoU Katd tnv Alaxeiplon Emidocewv tou
povtéAlou OSI, WoTE va KOTOOTPWOEL L0 OTTOTEAECUATLKA OTPATNYLIKY GUAAOYAG Kal
avaluong Twv Sedopévwy amodoong tou SIKTUou;

Ti mpoodépel otov Slaxelplot SIKTUOU M OWOTA OXESLOOUEVN OTPATNYIKN
oUAAoyN ¢ Kal avaluong Twv Sedopévwy amodoaonc tou SikTuou;

T elval n Awaxeipion Koéotoug (Accounting Management) tou poviéhou Alaxeiplong
AwtOwv tou OSI;

Molog eivat o okomodg tng Alayxeiplong Kéotoug tou povtédou Alaxeiplong Aktiwv
Tou OSI, avdAoya e TO OTOXO TOU EKACTOTE OPYAVLOMOU N ETUXEIPNONG;

Ti eivat n Awaxeiplon Aodaleiag (Security Management) tou povtélou Alayeiplong
Alktowv tou OSI;

TL mpénel va mpaypatomnolnbsi, wote va eival amoteAeopatikn n Alaxeiplon
Acdaleiag Tou povtélou Alaxeiplong Atktuwy tou OSI;

Tu elvat o Awaxelploti¢ Awktoou (Manager Server) kal moleG €ival oL PAGCLKEG
Aewtoupyleg mou emitelel;

T elvat o Avtimpoownog Alktiou (Agent) Kal TOLEG lval oL BacLkES AslToupyieg mou
ETUTEAEL

TLelval n Baon NAnpodoplwv Alaxeipiong (Management Information Base, MIB) ka
mola eival n Soun tng;

T elval To mpwtokoAo SNMP (Simple Network Management Protocol) kot ano mota
Baowka otolyeia amoteAeitay;

TL elval éva SIKTUAKO YeYovog cUdwVa e TOo TIPWTOKOAAO SNMP;

Mwg Aettoupyel to mpwtdkoAAo SNMP;

Moleg elval oL BaoLKEG EVIOAEC TOU TPWTOKOAAOU SNMP;
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26.

27.

28.

29.
30.

Mota Sadopd €xel n mpwtn €kdoon SNMPv1 tou mpwtokoAAou SNMP pe tnv mio
npoodatn €kdoon SNMPv3 avadoplkd e Ta oTolela aodpdAlelag TG
auBevtikomolnong Kal TnG OKEPALOTNTAG;

T elval To mpwtokoAAo CMIP (Common Management Information Protocol) kat amno
Tola Baoka otolela amoteAsital;

Mow eival ta 600 Paclkd TPWTOKOAAX Tou xpnotporolel to CMIP, yuatl
XPNOLUOTOLOUVTAL KAl o€ Tolo eTtinedo tou povtélou OSI Bpiokovtal;

MNwg Aettoupyel To mpwtokoAAo CMIP;

Moleg eival oL Baoikég umnpeaieg tou CMIS avaloya pe TIC Epyaaieg ou emiteAolv;

AOKNOELG OE EPYAOTNPLAKO TEPLBAAAOV

1.

Mrmeite otnv LotooeAida Ttou Demo OpenNMS

(http://demo.opennms.org/opennms/index.jsp) kat peAetrote to meptPaAlov

Slaxeiplong Siktuou Tou MPoodEpeEL.

e [MAonynOBeite otoucg SLaKOULOTEG Kal delte Ta oTolyeia mou mpoBaAlovtal otnv
006vn Siaxeiplonc.

e Evtormiote éva cuvayepuo Kat Seite tnv altia Tou.

e Availntnote pla Staxelpl{dpevn cuokeun amnd tnv IP dievBbuvaor) tnc.

e Acite éva ypadnpuoa (pevol Reports->Charts) kat culntrote TL CUUMEPAOUATO
Byalete amod aqUTA OXETIKA LE TN AetToupyia tou Sdiktuou.

EYKQTQOTHOTE OTO £pyaoTtnplo pa epappoyn dtaxeipiong diktuou, avaloya UE TO

TiepLBAAAOV AelToUpyLKOU GUOTAATOG TtoU £ival StaBéotpo. Npoteivovtal ot:

OpenNMS (http://www.opennms.org/get-opennms/)

Net-SNMP (http://www.net-snmp.org/download.html)

f omoLa GAAN €XETe NON EYKATECTNUEVN OTO EPYACTHPLO OOG.

e MeAetnote to TeplBaAlov Slaxeiplong mou TPOohEPEL N EYKATECTNUEVN
edappoyn.
e Exteléote éva mapddelypa evtoAng GET kal Seite ta amoteAéopatd TnC.
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KedpdaAaro 8o
AZQAAEIA AIKTYQN

Elcaywyn

' outd To KepAhalo Oa UEASTACOUUE TNV avaykolotnta TNg mpootaciag Twv
TANPODOPLAKWY CUCTNUATWY KOL TWV ETLKOWVWVLWV TOUC. ApxXLkad Ba yivel pla mpoomnaBeia
avayvwplong tou mpoPAfpatog, SnAadn amd molov Kal ylati mpEMeL va mpootateuBolv ta
TANpodopLAKA CUCTHOTO KOl Ol EMKOWVWVIEG TOUC. Katomiv Ba PeEAETACOULE TIG PAGCLKEG
£€voleC TNG aodaielog SIKTUwV Kal TéEAog Ba meplypddouv oL TEXVIKEC Kal To UETPA
OVTLUETWILONG OTEAWV.

Awdaktikol Ztoxot
Me tnv ohokAnpwon tou 8°° kedalaiou ol pabntég Oa mpémel va eival os B€on va:

e opilouv TI¢ BaolkéG Evvoleg TNG aodAAELag TANpodopLWY

e SLOTUTIWVOUV TOUG KIVEUVOUC Kal TG oduvapieg twv Siktuwv H/Y

o edapuolouv pebodoug kal epyaleia avayvwplong tng mapapioong tng achdaielag
KaL T(POOoTaciag TNG

e edapuolouv Tpomoug, peBoSoug Kol epyaleia, wote va pmopouyv va Sltachoiicouv
™ Olbeoudtnta Twv TOPWV KAl TWV TANPOPOPLWY EVOC UTIOAOYLOTLKOU
cuoTApATog - StktUou

e Ypnowlomololv Kal va puBuilouv otolxelwdwg to telyog mpootaciag (firewall) evog
H/Y - Siktvou

e efnyoulv tn onuaocia g aodalelag mMANPodopLwy Kal SIKTUWV 0To TEPLBAAAOV LILag
olyxpovng emixeipnong

A aKTIKEG EvOTNnTEC

8.1 Baolkeg évvoleg Aodahelag SeSopévwy.

8.2 EMILOTEVUTIKOTNTA - AKEPALOTNTA - SLABECIUOTNTA - AUBEVTIKOTNTA — EYKLUPOTNTA.
8.3 Aduvaypieg — kivduvol.

8.4 M£Bodol Kal TexVIKEG TpoaTaoiag.

8.1 Baowkég £vvoleg AodpaAelag Sedopévwv

Mo va KATAVoroEL KATIOLOG TNV £vvold TNG AoPAAELAG, TIPETIEL VA ATIAVTIOEL OTA EPWTH AT
TL onpaivel n aopaiela yla tov Kabéva amnod epdg, molol gival avtol mou npoonabolv va
napafLdcouv TNV aoPpAAELO KOL TIOLEC ELVaL OL TIPOOETELG TOUG.

Mo Toug MEPLOCOTEPOUC MO EUAG, OTAV OKEDTOUAOTE TNV acdANELQ OE OXEON HUE TNV
TEXVOAOYLA KOL TOUG UTTOAOYLOTEG, EVVOOUUE OTL KAToLoC BEAEL va UTTOKAEYEL TOV aplBuo TG
TIOTWTLKAC HOC KAPTAG 1 TOV TPATE(KO Aoyaploopo Hag yia mpodaveic Adyoug. Amod thv
QAAN HEPLA, av KAmolog eival avBpwrog mou emdpd Kol EMNPEALEL KOWVWVLIKOTIOALTIKA UE
Tov tpomo {wNng Tou Kal tnv SouAeld tou, TBavov KdAmolol va evlladEpovtav ylo TIG
mAnpodopieg Mou amoBnKeVEeL OTIG NAEKTPOVIKEG CUCKEUEG TOU Kal yla TIC MAnpodopleg mou
petadépel pEow Twv Snuociwv SIKTOWV Kol va mpoomadroouv va UTIOKAEPOUV KATIOLEG
mAnpodopieg and to NAEKTPOVIKO TOU TOXUSPOUELD. I€ YEVIKEG YPAUUEG, O HECOC AVOPWIOG
eival adtadopoc népav twv mAnpodoplwv mou mbavov anobnkelel 6TOUC UTIOAOYLOTEG Kall
avTtaA\Gooel HEOW NAEKTPOVIKWY OUVOAAOYWY, TWV OTOiwV N UTOKAOTMI WMOpPEL va
armodEPEL KATIOLO OLKOVOULKO 0deNOG.
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Map' 6Aa autd, ag UTtoBEcoupEe OTL YeVIKOTEPA aodAAeLa eival N PooABeLla TPOCTACLAG
amnd eEWTePLKEG ETUIPOUAEG TwV MANPODOPLWY KAL TWV CUCTNUATWY, KATA TNV SLAPKELA TNG
Aeltoupylag Toug A Katd TN SLAPKELO EMIKOWWVIAG HE AAA NAEKTPOVIKA TTANPodOopLAKA
ouoTnuarta.

3' aUTO To onpelo TMPETEL va SLEUKPLVICOUUE TL EVOIL AUTO TIOU TIPETIEL VOL TIPOOTOTEUGOULIE.

Nopog nAnpodoplakol TuotApatog ) Ayado (Asset). KaBe avtikeipevo r mOPoG mou avhKeL
f umootnpilel éva mMAnpodoplako cuoTnUa Kol To onolo afilel va mpootateuBeL.

To ayaBa sivat:

Ktipla, YmoAoylotég, Alktuakr Yriodoun,

e 'EmumtAa, KTA

Apxela (NAEKTPOVLIKA, EVTuTial)

e Noylouiko Epappoywv, AEITOUPYLKA ZUCTAUATA, KTA.

Ouwg nowog entfouldsvetol TNV acPAAELA TWV CUOTNUATWY KOL TWV EMLKOWVWVLWV;

Av yupilooupe miow otov Seltepo TAYKOOWLO TOAEpo vo SoUpe éva mopddelypa. Ag
urnoBéooupe OTL elpoote otnv Béon twv leppavwyv kol BEAOUUE va ETILKOWWVAOOUE
petadEépovtag unvupato yla Tt B€oelg mou mpoKeLtal va TTANEEL n agpomopla o OAn TNV
Eupwrn. OAec oL eAelBepeg KUPePVAOELG TIC KOOUOU WE KAOe TeXVOAOyKO péoco Ba
npoonaboloav va umtokA£Pouv auTeg Tig mhnpodopliec.

EMouévwe o TpWTog Tou €xel Adyoug va mopoflacel tnv aoddalela MAnpodopLwv Kot
ETUKOLWVWVLWY, KaBWC Kal To avtiBeTo va T MpooTateUoel Ue KABe TPOTO Kol mbavotnta
SLaB£TeL kot To KaAUtepo e€omALlopo, eival ol KuPBepvioels. Baolko otolyeio otnv aodalela
elval va kaBopiooupe molol ipaote Kal ano nolov BéAoupe va mpootateuBol e, dnAadn
TIOLOG €ival 0 KAAOG KOl TTOLOG O KOKOG,.

H ouvnOng taktikn mou akoAouBel cuvnBwg pla eTalpeia 1 €vag opyaviopog Ue oANoUG
epyalOUEVOUG KaL TIEAAGTEC sival va ameuBuvBel oe cupBouAoug aoddAslag. H Bswpla mou
umootnpietal and autolg sival “0c0o Teplocotepn aochdaAsla entteuxBel T000 KaAUTepa”.
3TN MPAYHATIKOTNTA OUWC LOXUEL OTL 8ev umtdpxel anoAutn acdalela kal Baciletal otnv
W6éa otL n amolutn aocddlela pmopel va emitevxBel povo, otav dev SlaxelpllOpacts
evaloBnta dedopéva Kot OTav SEV UTIAPXOUV LUOTLKA TIOU TIPETEL Vo LeTad0000UV.

Baowlopevol ¢' auth tn Bewpila n achdAela mou UnMopeL va METUXEL KAToLog Baoiletal
TLAVTO GE LA AVAAUON QVTLOTABHLONG TOUG KOGTOUG Kal TwV WHEANUATWY TTOU HITOPOUV
va eniteuxBoulv, avtiBeta pe Toug €8OV aodAAeLag OV UTOoTNPL{OUV OTL TIPETEL VAL
enevbuBolv 600 TO SuvaTOV TEPLOCOTEPA XPAMATA, WOoTe va emitevxBel n amdiutn
MPOOoTAciO TwV MANPODOPLWY KOL ETILKOWVWVLWY. a Tapddelypo o pa tpamnela moLo sivat
10 péyebog tng emévduong mou Kavel otnv acdpalela; Kot av o aplBpdg HLag MIOTWTLKAG
KAPTOG TIou Xabnke SlappeVoel, TTOLEG €ival oL cUVENELeC; Elval moAAd ta mapadsiypota pe
TIEPUTTWOELG TIOU £YLVOV AYOPEG HE avTiypada TLOTWTLKWY KOPTWY OE TIOAELG 1 KOL XWPEG
Tiou Sev elxe eMIOKEDTEL TOTE TOU 0 KATOXOG TNG TLOTWTLKNG KApTag. Mota eival n enidpaon
amod TETOLO TTEPLOTATIKA 0TV aflomioTia Tng TPAnelag Kol TOLo TO KOOTOG OE aVILoTABULIoUA
LE TNV eMévduon otnv aodAAeLa TTOU €XEL KAVEL;

OL ouvéneleg anod tnv napafiaon tg achdAelag evog ayabou pmopel va eivol Aueceg
OLKOVOULKEG OUVETELEG, OTIOU WMopel eUKoAa va WPeTpnBel To KOOTOG TOUC, OMWG Yl
TapASELya N EMAvVAyopad EVOC UALKOU LETA TNV KATaoTpodh, OUWE UTTOPEL va UTIAPXOUV Kall
£UECEG OUVETELEG TTOU SeV glval EUKOAO VOl UTIOAOYLOTEL TO KOOTOG. Mo TapAdeLya, av pia
tpamnela néoel BUpA umokAomn¢ Twv kwdikwv web banking, Ba xabesl n gpmiotocuvn Kat
padl Ba xaboulv kal ot TeAATEG TNG. Eva GANO KOOTOG Ba NTAV OL VOULUEG GUVETIELEG TIOU
TBavov va uTtdpXouV w¢ amotéAeoua tng napapioong achalelag. TEAOG, av To TPoidV ou
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TaPEXEL LLa eTalpeia elval unnpeoieg mou Bacifovtal o MANPodOPLOKA CUCTA AT KAl h
napafioon t™¢ achdAclog TPOKAAECE HOVIUN R Tapodikn aduvauio mapoxng tng
unnpeoiag (eniBeon DOS-Denial of service), To KOOTOG Un TAPOXNC UTNpPeciog eivat
OVUTIOAOYLOTO TIEPA OO TO KOOTOG TOU UIMOPEL va UTtapEsl AOYW VOULKWY CUVETELWV. Ta
TapASELya, av pLo TNAETIKOWWVLAKN eTalpela KivntAg thAsdwviag dnAwosl aduvauia vo
TapEXeL KAAOELE, pnvupata, Aladiktuo eni pa eBSopdda, ol anwAsleg mBavov va gival
OVUTIOAOYLOTO UEYAAEG.

8.2 EMMLOTEUTIKOTNTA - AKEPOALOTNTA - StaBeoipotnta - auBsvtikotnta —
gyKupoOTNTA

Téooepa elval Ta Bacikd MPOoPAALATA TTOU TIPETEL VA TUAUGCEL KATIOLOC KATA TNV availuch
Kal To oxeSlaopd Tou eninedou ¢ aodAAelag mouv BENEL va ETUTUYXEL.

To £va ovadEPeTal W EUMIOTEUTIKOTNTA TwV TANPOPOPLWV Kol OXETWETAL HUE TNV
mBavotnta Stappong mAnpodoplwy. MNa MopAadelypa, 0tav amooTEANOUUE ToV aplBuo tng
TIOTWTLKAC MO KApTAC, OEAOUUE va TO MOPaAdBEL LOVO O TTAPOANTITNG KAl KAVEVAC AAAOG.

e Epmuotevtikotnta (Confidentiality) sival n amotponr tng mpooBacnc os IGLWTLKEG
mAnpodopieg anod atopa mou dev £xouv e€ouclodotnon.

To beUtepo Baotkd mMPoBAnua gival va e€aodaAloTEL N OvVAYVWPLOLLOTNTO TNEG TOUTOTNTAG
ouToU Tou €xeL mpooBaon N petadidel Tig mAnpodopieg. Mo mapadelypa, OTav amooTEAAEL
KATIOLOG TOV apLlBUO TNG TILOTWTLKAC TOU KAPTAG, TPEMEL va StaodaliloTtel pe kABes TpoTO OTL
glvoll KoL 0 KATOXOG TNG KAPTOG.

e AvuOevtikomoinon (authentication) i miotonoinon Tavtotntag sival n e€achdaiion
OTL N MAnpodopia MPOEPXETAL QTG AUTOV TTOU VOUI{OUHE OTL ThV PETESWOE.

To tpito MpOPAnUa opiletal wg akepaldTNTA TWV TTANPOPOPLWY TO Omolo onualvel OtL n
petadldopevn mAnpodopia Sev €xel umootel kapio aMayr katd tnv omootoAr. la
MapAdelyUa, av KAmolo¢ Urmopolos va aAAdgel to aplOud Aoyaploopol tpamelng Katd
TMANPWHUA MG ouvaAAayng ywa TV ayopd &vog mpoloviog kat €Bale to &kO TOU
Aoyaplacpuo, 6a ntav napafiacn TG akepaldTNTOC.

' auTto TO onpelo eival onpavtikd va Sleukpvlotel molog eival o €§ouclo8oToUEVOG,
6nAadn Tolog €XeL OUyKekplpéva Slkoalwpata TpocPacng kKol enefepyaciog  oOTLg
mAnpodopieg kal ota péoa yia T Sloxeiplon toug. Mpodavwg eéoualodotnon €xeL o
SnUloupyog Tou avadEPETal wC LOLOKTATNG KOl KOT' EMEKTOON OAOL OL XPHOTEC OTOUC
oTtoloug £xel SWOeL TNV ASELA PE SIKOLWUATO HEPLKNG R TIARpOoUG tpoaPacnc.

e Akepaiotnta (integrity) sivalr n dwaodpdiion otL ol mAnpodopiec £xouv uUTOOTEL
oA ayEG Hovo amo e€ouclodotnuéva AToual.

To teAevtaio Baoiko {Rtnua eivatl n mpoAndn oto oxedSlaouo TG acPAAELOG OTL TA ATOUO
TIOU OUMMPETEXOUV OE nNAEKTPOVIKEG ETUKOWWVIEG Kal OSlaxelpllovrol EUMIOTEUTIKEG
mAnpodopieg va pnv pmopouv va apvnBouv TNV EUAOKH TOUC.

e Mn apvnon tauvtotntag (Non repudiation) opiletat wg n pn amomoinon twv
gUBUVWV EK TWV UCTEPWV XPNOTWV TIOU OCUMUETEIYOV OE ML NAEKTPOVIKK
ETKOWVWVIA.

JuvABw¢ o pa nAektpovikr emikowwvia mou petadidovral svailoBnta dedopéva sival
amapailtnTn n motonoinon g TOUTOTNTAG Tou Xpnotn ald kot n efacddAion OTL Ta
Sedopéva Sev €xouv TporomnotnBei and pn e€ovolodotnuévo atopo, SnAadn o cuvduacpog
™G aubBevtkotnTag Kol TNG akepoldtnTtog Tou eival yvwot w¢ efachdAion g
Eykupotntag (Validity) twv mAnpodoplwv.
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TENOG Ot UEPLKEG TIEPUTTWOEL OMou eival amapaitnto va Slachaiiotel n adldAelmtn
napoxn npocpaong os mAnpodopieg anod sfovalodotnuévoug xproteg opiletal n Evvola g
StaBeopotntag twv mAnpodoplwyv. Av yla mapadelypa apvolviav o SIKTUOKOG TOTOG
NAEKTPoVikoU taxudpouesiou tng Google ot pPePLKA EKATOUMUPLA AoOyaplacpoUg Thv
npooPBacn otig mAnpodopieg toug HeTd amod eniBeon hacker, 6a nrav mapafiacn TG
SlaBeoipdTnTag Twv MAnpodopLwv.

AapBavovtag umodn OAa Ta MOPATAVW (NTAMATA KOTA TO oXeSlaopd Tou EMUMESOU
aopaAelaG TOU BEAEL va EMITUXEL KATIOLOG &LWTNG, €TalpEilc, OPYAVIOUOG MMOpPEl va
SlatuntwOel évag YEVIKEULEVOG OPLOUOC YLIO TNV aodAAELQ.

Acpdalela twv TAnpodoplwv civar n emitevén Tou oxedlalopevou  emumESOU
S1aBECIUOTNTAC, AKEPALOTNTOG KOL EUTTLOTEVUTIKOTNTOG TWV MANPOGOPLWV.

Ma tnv emiluon ToUu TNPWToU PBoowoU TPOBAAUOTOC TNG EUMLOTEUTIKOTNTOC TWV
TIANPOPOPLWV N TILO EUPEWS Xpnotpormoloupevn neBodog sival n texvikn kpumtoypddnonc/
amokpuritoypadnong. MNa moapadsiypa, o¢ Beswpriooupe oOtL SUo ¢ilol Béhouv va
ETKOLVWVHOOUV aVIOAAAGCOVTOG UNVULOTO KELWUEVOU HE TIC NAEKTPOVIKEG CUOKEUEG TOUG
pHéow Ttou AladiktUou kal dev B€Aouv 6Aog o UTIOAOLTTOC KOOUOG va YVwplleL yla molo Bua
oulntave. Na to AGyo auTo MpoonaboUuV e KATIOLO UNXAVIGUO VA TPOTIONOL|GOUV TO apXLKO
UAVULA £TOL WOTE OMOLOCSNTIOTE AMOKTHOEL IpOaPacn va ivat aduvato va to Slofacel. I
Bépata acdalelag Oswpol e OTL MAVTA KATTOLO¢ tpooTaBel va uTtokAEP el TAnpodopieg Kat
navta £xel TOAVOTNTEG va TO EMITUXEL. TEAOG, OTav To UAVUHA GTACEL OTO TIPOOPLOUO TOU,
UE avTioTPodO UNXAVIOUS TO MAVUUO UETATPEMETOL OTNV OPXLKI Tou Mopdh waoTe va eival
avayvwpiolpo.

BAZIAHZ
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Ewkova 8.2.a: Kpumttoypadnuévn Enkowvwvia

e Kpuntoypadnon eival n spappoyn HL TEXVLKAG, OUVABWG €vOG HABNnUOTIKOU
aAyopiBuou, petatponn¢ mAnpodopiag umo popdn amhol KeWEVOU e Hopdn Un
avayvwpioln, €tol WoTe KATd TNV amobnkeuon n petadopd TNG va pnv elval
npooBactun and pn e€ovclodotnuéva dtopa.

e Anokpumrtoypadnon ceivol n avtiotpodn TteXVIKA Tou edapuoletal poévo amod
gfoucolobotnuéva datopa o Kpumtoypadnuévn Un avayvwploltn mAnpodopia, £tot
WOTE VO LETAOXNUATLOTEL oTNV apxiki popdn armhol KeLéEvou.
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Kpuntoypadnua (Chiphertext) opiletal o HeETAOXNUATIOUOG TOU APXLKOU AMAOU HNVUHATOG
Kelwévou (plain text) oe popdry un avayvwpiowun omd tov kabéva mou bev €xeL TO
LUNXQVIOUO QTOKpUTITOYPAdnongG.

Jtn pebodoloyla TWV TEXVIKWY KPUTITOYPAPNONG KoL ATOKPUTTOYPAdNONG UTTAPXEL TTAVTA N
gvvola KAeldi (key).

KAewbi (key) pmopolpe va Bewpriooupe OTL gival evag Kwdikog amo Pndlakd dedopéva mou
Aewtoupyel o cuVSUOOUO pE KATTOLOV OAYOPLOHO KpuTITOYpAdnong/anokpumtoypddnong.

Yridpyouv U0 Baaoikol TUTIOL KpUTTTOYPADLKWY CUCTNUATWY: N Kpumtoypddnon UeE HUOTLKO
KAel&L Kal n kpumtoypadnon pe dnUoacto KAELSL.

Jtnv Kpumtoypadnon He HUOTIKO KAELWSL (secret key) 1| cuppeTPLKOU KAELWSLOU (symmetric
key) xpnolpomnoleital to 610 kAeldi otn dadikacia kpumtoypadnong kot otnv Sadikacia
QTOKPUTITOYPAdNONG, TO OMOoio OUWCE EVOL YWWOTO HOVO OTOUG XPHOTEC TTOU CUUUETEXOUV
oTNV NAEKTPOVIKA EMLKOWWVia. AvtiBeta, otnv kpumtoypddnon pe dnuooto kAewsi (public
key) xpnolporoleitat £va Teuydpt SNUOOCLOU-LBLWTIKOU KAelSloU yla TG Slabdlkacieg
Kpumtoypddnong Kol omokpurmrtoypadnong, Omou To ONnUoolo  UETASISETOL  OTOUG
OUMMETEXOVTEG Slat péow aodaAolG KavaAlol Twv SNUOcWV SIKTUWY, VW TO LOLWTLKO
TIAPAUEVEL TIAVTO TOTIKA ArtoONKEVUEVO KOl TIPOCTATEUEVO YLa XpHon.

8.2.1'EAcyX0G OKEPALOTNTOG - CUVAPTAOELG KATAKEPUATLOHOU - cUvoyn unvipaTog

Mpwv pehetriooupe Aiyo Babutepa nwg e€acdaAiloupe TNV EUTLOTEUTIKOTNTA, SNAASH TIWG
UMOPOULE VO KU OUE TO TTEPLEXOUEVO TOU EUILOTEUTIKOU PNVUHATOC Ot TO LATLA OCWV
Bélouv va Gouv TO meplexopevo tou, Ba Efekwvriooupe efetaloviag To INTNUA TNG
€€aodAALoNG TNG AKEPALOTNTAC TWV MANPOdOPLWV.

Ag umoBéooupe OTL €XOUME €va PUAVUUA YPAUUEVO OE €VOl KOUUATL XOPTL Kol E KATIOLO
TPOTO TO £XOUME odpayioel, OMWE otn pwHaiky emoxn to SimAwvav Kal to uméypadav
pixvovtag Kepl Kal PV OTEYVWOEL TO KePL amotinwvayv éva cUpBolo pe kamola odppayida
TIOU KOTElXE HOVO O QaMOOTOAE0C. Me QUTO TO TPOTO TAUTONMOLOUCAV TOV OTTOCTOAEQ Kall
e€aodallloTav TNV OKEPALOTNTA TWV TIEPLEXOUEVWY TOU €yypadou. Tn odpayiba pmopolos
va TN OMAoEL LOVO O TAaPAAAMTING Kol vo SLoPAcel Ta meplexopeva Tou €yypadou. Opwg
mAavta UTtapxeLl n duvatotnta va KAAMEL TO QmMOTUNMWHO Kal va yivel avtiypado tng
odpayibag i akdua Kal va KAamel n mpaypatiky obpayida mov cuvnbwg puAaccav EMavw
TOUC oL Katoxol tTnG. Emopévwg kamotlol Ba punopovucav va KatapEpouv va MapERBoUV Kot
va TPOTOTIOL|OOUV TA TIEPLEXOUEVA TWV KPUMTOYpaAdNUEVWY UNVUPATWY KAl vo
e€amatoouV Tov MapaAnTn.

JAUEPA OTOV KOOHO TWV UTIOAOYLOTWVY XPELAlOMOOTE KATL TIou va emiBeBalwvel tnv
akepaldtnTa Twv MAnpodoplwv. Na napddeypa, av Adpoupe péow e-mail éva kplolwo
gyypado mou xpeldletal pla TLOTOMOLNoN TNG akepaldTNTOC Twv TMANpodOopLWY ToU
TEPLEXEL, OMWG Mo PBePaiwon amd t edopia A TNV LOTPKA  YVWUATELON A
LATPOoDAPHUAKEUTIKI] OUVTAYH Yla TV A0BEVEL HaG, TIPETIEL E KATIOLO TPOTO Yndlakd va
urnoypadel. IuvnBwg TMeplEXel pla Oelpd amd XAPAKTNPEG, OPLOUOUC Kal YpAaupaTad,
otaBepol UAKOUG OTO TEAOG TOU PNVUMATOC, WOTE e TOV €AEYXO OTOV UTIOAOYLOTH MOG va
ermuPBefalwdel n akepatotnTa Twv MAnpodoplwv. NMwg Soulelel WG auth n pébodog;

H Yndrokr vnoypadn mapdystal amd £vo AOYLOUIKO, TIOU HE KATIOLOV HABnpaTiko
aAyoplBpo Séxetal éva PeyANO TUAUA KELWLEVOU, TIOU UTOPEL va TIEPLEXEL OMOLOUCSATIOTE
XOPOKTIPEG KOL TIOPAYEL €VA ULKPO OUYKEKPLUEVO apPLOUO oo XOPOKTNPEG, aplOpols Kot
YPAUMOTA Kal cuVABWE TPOCTIBETAL EMOUVATITOUEVO OTO TEAOG TOU VU LATOG.
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O HaBNUATIKOG aAyoplOpog, Tmou mapayel g Pndlakég umoypadeg, otnv oucia eival n
edapuoyn Hlag Hobnuatikig ouvapTnong mou ovopaletal uvaptnon Keppoatiopou.

H Kpumrtoypadiky Zuvaptnon Kepuatiopov (Hash Function) eivalt pla poadnupatikn
OUVAPTNON TIOU TOUPVEL VAl OTIOLOSATIOTE TUNUA oo SeS0UEVA KO ETILOTPEPEL LA TLUN
kepuatiopol (hash value) n omoio amoteAeitar amd plo ouykekplUévou peyEBoUG
ouppolooelpd. H tun keppatiopol cuvnbwg ovopaletal Z0voPn Mnvuparog (Message
Digest) kal av yla kamolo Aoyo aAAdgel éotw Kal éva Pnoio (bit) and ta dsdouéva mou
KWO&IKOTOOUE HE TN OUVAPTNON KOTOKEPUATIOUOU, QUTOMATO N €MLOTPEDOUEVN TLUA
KepUATIOHOU eival SladopeTIKA.

TeAlkd pia oclvoyn pnvUpato¢ pmopel va xpnolpomoilnBet ywa  e€aodpaiion NG
QKeEPALOTNTAG TNG METADOPAC KOl QUBEVIIKOTNTAG TwV Oedouévwy, OMwE ol Kwdikol
npooPaong (Passwords), ot Pndlakég unoypadEg K.a.

Av kamolo¢ yvwpilel tn olvoPn pnvopatog, gv UTIAPXEL avTioTpodn cuvaptnon ylo va
TLOPAYEL TO APXLKO TUAMO SESOUEVWVY TTIOU XPNOLUOTIOLONKE.

ATAO KEIMENO SYNOWH MHNYMATOZ
Autd F113daf9 9596041d 5248ee95 2ad5bac4
AuTo eival 4042e887 266169d7 f6acOdb7 3af48adc
AuTo eivar 1 B58189c0 ebfa6030 20cfbc6a b6e64bf7
AuTo elval 1 Message Ad31811d da59b23c 34371638 7bec2d6a
AuTo eival 1 Message Digest ! Bb157172 e8F76083 96929946 eac349af

Ewkova 8.2.1.a: ZuvoPn Mnvipoatog

Yridpyouv apketol SladopeTikol alyoplOuoL Kal CUVOPTHOELC KEPUATIOMOU, OTIWCE oL Secure
Hash Algorithm (SHA), Message Digest 4 (MD4), Message Digest (MD5), kal £€va oAOKANpPO
nedlo Twv HABNUATIKWY Kol TNG EMIOTAMNG TWV UTIOAOYLOTWVY OOXOAE(TAL HE TIG
KPUTITOYPOadIKEG CUVOPTHOELC KEPUATLOUOU.

Nwg Oopwg yivetal o €AeyxoC TNG OAKEPALOTNTAG €VOC pnvOpatog, Otav ¢TACEL oTov
mapoAnmTn; A¢ SoUpEe TO TMAPASELYUN TIOU HETA OO Mo LoTPLkn g¢étaocn o “BaciAng”
TIEPLUEVEL TA ATIOTEAECHATA HE NAEKTPOVIKO TaxuSpopeilo. Eotw OTL 0 yLOTPOG CUVIACGOEL TO
kelpevo “Eloal uylng” kat xpnolpomolel tov aAyoptBuo SHA-1 yia va Sdnuloupynosl tn
cuvoyn uNvUUATOG.

Katormnv mpooBtel oto t€Aog Tou pnvupatog tn cuvoyn Balovtog tnv Yndlakn vmoypadn
TOU Kall To oTtéAvel Sta péow pn aoparolg kavaAlol oto “Bacidn”. Metd tnv napaiafn tou
UNVULOTOG YIVETAL SLOXWPLOMOE TOU UNVUUOTOG amo t cuvoldn. Adou Tepdoel To UAVUHA
arnd tov aAyoplOuo SHA-1, mapadyetal pla véa clvon PNvVULOTOC KOl CUYKPIVETAL e oUTH
TIOU €XEL amooTaAel pe To pAvupa. Av tolpldlouy, TOTE TO HAVULO TIPOEPXETAL A0 TO YLOTPO
KOLL TO TIEPLEXOUEVO TOU SeV €XEL TPOTIOTOLNOEL OO KATOLO TPITO UETA TNV OATIOCTOAN.
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Ewova 8.2.1.8: Wnolakn Ynoypaodn

A¢ SexTOUE OTL KATIOLOC KOKOTIPOOIPETOG £XEL TPOTOMOLOEL TO HUAVUUA, €LOAYEL TN A€En
“Agv” oTNV apxn TOU UNVUUATOG Kal £XEL LETAOYXNUATLOTEL TO HAVU A oTh dpaohn pall pe TN
ouvoyn os:

“Aev Eloat uyiG2c33ad02139e6b3ede2ec678a7c86f88d3b33eec”

Otav nmopaAndBel to pAvupa, yivetal o Slaywplopog Tou Kelpévou amod tn cuvoldn Katl
TapAyeTaL n véa cuvon n omola Sev TapLAleL e AUtV Tou tapaAndOnKe Pe To LRvuua.

“Dev Eioow uyt(g” : SHA-1(e2447161706b9a4898cfd132dd633c812bc8c739)

To cupnépaopa ou e€ayetal sival OtL gite To £yypado dev mponABe amo to ylatpod site otL
KATIOLOG TO TPOTMOTOINoE KAt T Uetadopd. EMopévwg yivetal EAeyXog TNG OKEPALOTNTAS
KOl TNG LUOEVTIKOTNTOC TWV TTANPodopLWV.

8.2.2 JUPMETPIKA KpuTttoypadnon

H mpwtn texvikn kpumtoypddnong, mou Ba peAetiooupe, Baciletal oto SLOUOLPACHO EVOG
KOLVOU HUOTLKOU KAELSLOU OTOUG CUUUETEXOVTEG OTNV EMLKOWVWVIA Kol yU' auTtd ovopdleTal
Kol Kpumtoypddnon HE CUPUETPKO KAELWSL. OL dUo cuppetéxovteg yvwpilouv Tto KOO
HUOTIKO Kal To alyoplOuo kpumrtoypdadnonc /amokpurntoypddnong. ITov UToAoyLoTr Tou
anootoAéa epapudletal n pEBodog kpumtoypddnong oto amAd KeLPEVO TOU NVULATOG KA,
mpv GpUYEL aMO TOV UTIOAOYLOTH TOU QTOOTOAEQ, £XEL UETATPOTMEL OE UNn AVOYVWPELOLUO
kpuntoypadnua. Metadibetal péow KavoAlwv Tou Tbavd va eyKupovouv Tov Kivduvo
KAmolog va mapakolouBel tnv kukAodopia Twv mMAnpodoplwy Kal, adol ¢tacel otov
TLAPAAATITN E TOV OVTIOTPODO UNXAVIOUO, LETOTPEMETAL OTO APXLKO ATIAO KELUEVO.
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Ewova 8.2.2.a: Kpumttoypdadnon pe Muotikd kAeldi

Mta tétola pEBodog eivat n kpuntoypadnon tou Kaioapa (Caesar Cipher) mou eival icwg n
QmMAOUOTEPN KoL EUPEWC OLadeSOUEVN TEXVIKN KpuTttoypadnonc. ' autr TV TEXVLIKN
Kpumtoypadnong xpnotpomnoleitat n EBodog tng ohioBnonc f meplotpodr tou ahdaBntou
HE BAon €va CUYKEKPLUEVO aplOuo amd ypaupata. Autog o aplBpog mou opilel mooa
vpauupata oAlcBaivet n aAdaPpntoc¢ otnv oucia amoteAel TO HUOTIKO KAeldl Tmou
Slopolpalovtol Ol GUUUETEXOVTEG OTNV ETIKOWVWVLIA. TNV TPAYUATIKOTNTA MPOKELTAL YLO TNV
TApOYywWyr &€VOC KPUTTOYPAPHAUATOC HE OVTIKATACOTACN TWV YPAUUATWY TOU UNVUUOTOG
OmMAOU KELMEVOU UE YPAUMOTO OO To aAdafnto mou £Xouv UETAKIVNBEL CUYKEKPLUEVO
oplOpud Bécewv mpog TO aplotEPA Katd tnv Sadlkacia TNG KpumTtoypddnong Kal
avtiotpoda mpog ta 5£€Ld otnv Stadikacio Tng anokpumtoypddnong.

XWOABITAEZ ..
rff ;; J: OAiobnon 3
|

| |
‘A'B'HA‘EZ'HOY ...

-—
-——

A Apactnpléotnta

3' auTO TOo OonUelo ol pabntégc ava opadeg o’ €va moalxvidt poAwv, umoduovtal Toug
OUVOMIANTEG TTOU aVTAAAACCOUV KpuTmtoypadnuéva pPNVUUOTA Kal TO pOAO autol Tou
B€AeL va UTOKAEPEL T pnvOpaTa Toug edpappoloviag mMAvw o' autd SLAdOoPEC TEXVIKES
Tou Ba amokaAUouv To TIEPLEXOUEVA TOUG. Eotw OTL N AAikn Kpumtoypadel To uRvupo
“KaAnuépa” pe oOAloONON KATA £V OCUYKEKPLUEVO aplOPd ypappdtwy, Omwe £XeL
ouvpdwviosl pe tov BaoiAn katd tnv ekkivnon tng Emikowwviag, Kol MopAysL TO
kpuntoypadnua “NA=ZKOOYA”.
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O Tavvng (kakog) Twpa TAPoKOAOUBEl TO KAVAAL Kal HE TO KATAAANAO AOYLOMKO
UTIOKAETITEL TO Kpumtoypddnua Kat mpoomobel va 1o “omaocel”, dnhadr sdpapudlet
TEXVIKEG XPNOLUOTIOLWVTAC KATAAANAO AOYLOULKO KOIL TO OVTIOTOLXO LOXUPO UTIOAOYLOTLKO
oUOTNUA, WOTE va KatadEPEL va AMOKAAUYPEL TO TEPLEXOUEVO TOU HNVUUATOC. H
ouVNBECTEPN TEXVIKN, Yl VOl avakoAUEL TO TTIEPLEXOUEVO TOU KPUTITOypadruatoc, ival
va SOKLUAOEL OGAOUC TOUG SuvaTtoug cuvduaopoUc KAELSLwY, dnAadr va oAloBaivel katd
£€va ypauua to aldapnto kabe dopd kal va epapuolel tnv avriotpodn Sadikacia
amokputtoypadnonc. ETol mapayeL TG EIKOOLTETOEPLS SLAPOPETIKEG AVTILOTOLYIOELS TWV
VPOUUATWY TNG aAPAPNTOU Kol KATAARYEL VA AMOKAAUWEL TO UAVUUA XPNOLLLOTIOLWVTOG
To KAewWdi pe oAioBnon tpla ypdappota. Méca otnv taén ol pabntég pmopouv va
xpnotuormnotoouv tov Mivakag 1 kal vo poomabnoouv va amokpurtoypadrnoouv ta
UNVUUOTA TWV CUUHABONTWY TOUC.
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Mivakag 8.2.2.1: Kpumnttoypadnon pe Muotikd kAeldi

>TOTmMmZTIT>>X
non
><oOoOoOXNPE=z

AUTEG oL puéEBodol mapafiacng mou XpNOoLUomoloUV OAOUC TOUG CUVSUAOUOUC YPOUUATWY,
XOPaKTNPWV, cupuBoilwy, Pndiwv kat tig edapuolouv ¢' €va kpumtoypadnUEVO KeEIEVO,
WOoTE va arnokaAuouv To meplexOpeEVo Tou, ovopalovral “Brute Force” emiBéoslc.

OUWCE OTIG TIEPLOCOTEPEG TIEPUMTWOELG TaA MPAyHoTa Sev gival Tooo amAd, m.y. dev E€poupe
av otnv KwdlKomoinon Twv Ypappdtwyv Tou xpnoluomolidnkav otnv Kpumtoypddnon
oupneplhapfavovral kal meld ypaupota, apbuol, ypappata tou Aatwvikol aAidapntou
K.ATL.

Edv to aAdapnto elc060u £xel péyebog 24+26=50 (m.x. Ta eld ypAUUOTA TOU EAANVIKOU Kal
AatwikoU aAdaPntou) kalt av umoAoylooupe Kal ta kKedpalaia, toug 10 aplBuntikolg
XOPOAKTNPEG, TOTE €xoupe 50+50+10=110, ywpi¢ va AaBoupe umoyn onueia oti€ng kat
oUpuBoAa.

Jug pebodoug kpumrtoypdadnong autol Tou TUToU, SnAadn avIIKATAOTOONG TWV
XOpaKTnpwv Tou aAdaBntou pe kAmoloug dAouc amno to 6o aAdapnto, wote va pnv eivot
avayvwplolpeg oL cuvOEoelg Twv AEEEwV, TTAPAUEVOUV KATIOLEG LBLOTNTEG TNG YAWOOOC TToU
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elval eUkoAa avayvwplolted. Mo Mapadelypo £0TwW OTL EXOUHE VAL “OTIACOUE” TO MOPOKATW
Kpumnrtoypddnua.

“N AAEKANT ZK=BK N Z=B”

MNapatnpwvtag to PAEMoupe LovooUANOBEG AEEELG TTOU TTOPLOTAVOVTOL UE TO ypappa “N”.
Moleg Aé€elg Tou eAAnvikoU aAddaBntou amoteAolvtal oo Eva YPAUHUA KOl TIG GUVAVTAUE
TIOAU ouva oTI¢ tpoTtaoelg; Ta apBpa “O”, “H” To CUVAVTAUE CUXVA OTLC TIPOTACELG. AV OTOV
TponyoUUEVO Tiivako HE OAeC TIC oAloBnoelg tou aAdaBntou avalntiocoupe TG Suo
MEPUTTWOEL “OAIZOIZH 1 kat OAIZGIZH 8”, mou T0 Kpumrtoypadnuévo ypaupa “M”
avtlotolel ota apbpa “0”, “H” kal Sokiualoupe HOVO QUTEC TIC SUO TIEPUTTWOELG, YLa VA
OTOKPUTITOYPAPCOUUE TO UAvUpa, Ba KOTaAREOUUE OUECWE OTN MPWTN TepinmTwon:

OAicBnon 1
To pvupa eivac: “O KQAIKOZ EINAI O ENA”

BAémoupe OTL UMOPOUE VA CTIACOUUE TO HAVULA TTOAU TILO ypryopa Xwpic va SOKLUAooUUE
O0Aoucg toug duvatolg cuvduacpouc.

Ol puéBobdol mapafiacng mou XpNOLUOTOLOUV €Val GUYKEKPLUEVO OUVOAO amod cuvduaopoUg
VPOUUATWY, XapakThpwyv, cuuBoiwv, Yndiwv, cuvtacoovtag £Tol €va A£EIKO UE TIC TILO
TBaveég AE€elg mou pmopel va tatplalouv Kal TG epappolouvv ' éva kpumrtoypadnuEvo
KELLEVO, WOTE va AMOKAAUPOUV TO TIEPLEXOEVO TOU, ovopalovtal emiBéoelg pe NAe§Lko
(Dictionary Attack).

Ao v mapanavw peBodoloyio cuumepaivoupe mOoo €UKoAo eival va Tapaflactel n
pnéBodoc kpuntoypadnong tou Kaioapa kal sivol aflomepiepyo yla mOGO HEYAAO XPOVIKO
Sdlaotnua emkpAtnose w¢ PEBoSOC QamOOTOANG KPUTITOYPAdNUEVWY HNVUHATWY. ZAUEPA
XpnolpomolouvTal o cuyxpovol alyoplBuol kpumtoypddnong mou Bplokouv edapuoyn,
OMWC¢ 0 oAyOpLOUOG CUUUETPLKAG KpuTttoypddnong Advanced Encryption Algorithm (AES),
HE HAKOG KAelblol tTa 256 bit, oL omoiol evowHATWVOUV XAPAKTNPLOTIKA TNG
Kpumtoypddnong avilkataotaonc. To onUAVTIKOTEPO OUWE TTPOPBANUA, TTOU OVTLUETWITI(ETOL
otnv Kpumrtoypadnon pe Stapolpalopevo PUOTIKO KAELSI, elval otL dev eival Suvatd va
petadobel to KALSL Sl péow Tou avaodarol Snuoctou Siktvou. And tnv GAAn TAeupd
Sev elval kat Suvato oL xpnoteg mou BEAOUV val KAVOUV NAEKTPOVLKEG CUVAANAYEC E KATIOLO
NAEKTPOVLKO KOTAOTNHA VO HETORAIVOUV 0T KEVTIPLKA TOU KOTAOTAUATOC Tou TBavov va
Bpiokovtal og GAAN xwpa yLo va TopoAdBOUV TO HUOTLKO KAELSL.

8.2.3 Kpunttoypdadnon Anpociou/I8Lwtikov KAELSLOU

To PBaocikd mPoBAnua pe 6Ao auto to Bfpa kpumrtoypddnong kot petadopdg achalwv
mAnpodoplwyv eival OtL Baoiletal oto SLAPOLPACUO Kol avTtaAAayr) HUOTIKWY (HUOTIKA
KAelbla). Mo mopddelypa, av KAmolog BEAeL va KAVEL CUVOAANAYEC UE TO NAEKTPOVIKO
Kataotnua tng Amazon, Ba £mpemne va PHeETOBEL 0T KEVIPLKA TNG ETALPELAG, va TauTomoLnBel
Kol va mapoAdfel éva puotikd KAELWSL. Ta 600 daotnua o xpnotng Statnpel autd To
HUOTIKO KAE£LSL, umopel va kavel ouvoAlayEg e Tnv Amazon. Av to KALSL yla kamoto Adyo
XaBel, To pHUOTIKO KAELSL elval SUokoAo va avaktnBel. I& yeviKEG YpaUUEG N e€aadaiion TNG
EUMLOTEVUTIKOTNTOG OTh HeTadopd mAnpodoplwy PEow Snuociwv SikTuwv dev umopel va
YIVEL pe TNV amodoon Twv HUOTIKWV KAWLV He peBOSoug dnuoclag amodoong Kal
petadopag.

Mia oAU koA péBodog emihuong autwv Twv mPoPAnuatwy sival n xpnon euyapLwv
SNUOoLoU Kal LBLWTLKOU HUOTIKOU KAELSLOU ToU TO £va XpnoLUEeVUEL oTnV Kpumtoypadnaon Kot
1o dAho otnv anokpuntoypadnon. H 1oéa Baoiletal otnv TEXVIKA UE TNV omola mapdyovtol
and to umoloylotr Suo KAelSLA evdg dNUOCLOU Kal evog LOLWTIKOU KAeldlol, Omou Tto
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dnuooto kAeldi pmopel va petadobel péow twv dnupociwv SIKTUWV Kal XpNoLoMoLElTal yia
TNV KpUTIToypddnon twv mMANPodopLwy, eVw TO LOLWTLKO KAELSL amobnkelUetal eoWTEPLKA
OTOV UTIOAOYLOTH KOl XPNOLIOMOLE(TAL yla ThV amokpumtoypddnon. AUt n TEXVIKA
Kpumtoypadnong and MAeUpAg pHoBnuatikwy sival eupéwg Stadedopévn Kal Katavonth,
oAAG eival mOAU SUOKoAo vo UTtoAoyloTEL AOYyWw TOU HeyAdAou Hey£Boug aplOuNnTIKwvV
6ebopévwy. Emopévwg, n Baoikn umoBeon TNG AEITOUPYLKOTNTAG OQUTAC TNG TEXVIKNAG
Bagiletal oto yeyovog OTL eival ToOAU SUGKOAO va uTtoAoyLoTEL TO BLWTIKO KAELSL pe Bdaon To
dnuoaoto kAL Kal To kpuntoypadnuévo kelpevo. To evlladépov anpeio edw eival OTL auTh
n TeXVIKN Kpumtoypddnong PBaoiletal otnv Sotumwon yla TNV Umopén Tng amoAuTng
aodaielag Twv mAnpodoplwy Mou ival «va unv uetadotei mote n kpiown mAnpoopia» n
oTola oTNV TIPOKELUEVN TIEPIMTTWON €lval TO LOLWTLKO KAELSL. ETIC TEXVIKEG KpuTtTOoypAdnong
Snuoclou 1I8LWTIKOU — KAeWSLoU KaBwWE Kal OTn CUUUETPLKN Kpumtoypadnon €ival eupéwg
YVWOTEC ol pEBodol mapapBiaong Toug, OUWG TO EpwTNUA 0To omolo otnpilovtal auTtég ol
TEXVIKEG elval: «OtL nAektpovikoi UTOAOYIOTEC €ivol OpPKETA ypryopoL ylo va T
katapépouy;». 000 oL UTIOAOYLOTEG yivovTal TaXUTEPOL TOTE To KAELSLA yivovTtal peyoAltepa.

O mupnvog tne pebodou Paociletal otov alyoplBuo mou mapdyst SU0 TOAU peydaloug
TUXALOUG «TIPWTOUG» PLOUOUG pe ekoTovTtAdeg, av OxL XIAAdeg, Pndla Kal KATOMLV TOUG
ToOANQIMAQOLAleEL KoL £TOL TIAPAYETAL OKOMO £€voG To Meydlog aplbuog. Katom
edapuolovtag Kamolov aAyoplbuo emefepyacioc tou aplbpou, mapaystal to {eUyog
SNUOoLoU LBLWTIKOU KAELSL0U. H Texvikn auth otnpiletal otnv 81oTNTA TWwV HadnUATIKWY
yla TOUG MPWTOUC aplBuoUlg Kal sival T16co SUOKOAO va oVAAUCEL KATIOLOG TO YLVOUEVO
TPWTWV 0pLOUWY 0ToU¢ aplBpolc ou To tapdyouV, 6co Kat n Tipoomadeta va PAgel Kavelg
«PUAAOUC OTa Axupay.

A¢ SoUuE €val TETOLO TTAPASELYO OLOUUUETPLKAC KPUTTTOYPAdnOoNG.

e Eotw €vag xpnotng €odyel To aplBpd TNG TIOTWTIKAG KAPTAG visa yla pia online
ayopd amd to SIKTUOKO TOmo tng Amazon. O SKTuakog Tomog tng Amazon Ba
mapayet éva {guyapl Snpoatou Kal BLwTikol KAELSLoU Kal Ba amooTtellel To SnUOoLo
KAELOl PH€Oow TOU ALOSIKTUOU OTOV UTTOAOYLOTH TOU TEAATN LETA TNV EYKATACTAGH
pLoG aopaiolg ouvdeong .

e JTO &evllAUECO TNG Hetadopdc, oG umoBéooups OTL KATOOL «KOKOL TUTOLY
kapadokoUv, yla va uttokAEpouv mAnpodopieg kat ag anodexBol e OTL Umopouv.

e Otav 1o Snuooio kAeldi ptacel, o xprotng XpnoLpomnolel To KAELSL, kpunttoypadel Tig
mAnpodopieg, mapdyel £vo KPUTITOYPAPNUEVO UVULO KELLEVOU KOl TO OOOTEAAEL
miiow péow tou Snudaolou SIKTUou oTo omolo KapadokoUV Kivéuvol UTIOKAOTIAG.

e 'Eotw OTL EKTOC aTtd T SNUOOLO KAELSL oL «KOaKOL TUTIOL PITOPOUV va UTIOKAEPOUV Kot
T0 Kpumrtoypadbnuévo HAvupa. Emiong ag amodeyxtolue oOtL €Youv Kal TNV
UTIOAOYLOTIKN LOXU KOl TO XPOVO KOl HETA oo HAVEG KOl MAVEG KotadEpvouv va
QMOKPUTITOYPadRGOUV TO VU LA,

e Ano tnv aMn mAsupd n Amazon £xeL TAPAAAGPEL TO KPUTITOYPADNUEVO UAVULO KAL,
eneldn SL00£TeL TO LBLWTIKO KAELSL, £XEL ATTOKPUTITOYPADICEL TO VU LA OE EAAXLOTO
XPOvo.
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Ewkova 8.2.3.a: Kpumttoypdadnon pe Anpooto kAsLSL

Anpéoia Siktua

Juvoyilovtag ta mapandavw, Suo xproteg, o A kaL o B, pmopouv va oavtaAldagouv
EUTLOTEUTIKEG TANPodopieg kpuntoypadwvtag o A pe to dnuoacto kKAewdi tou B kat, otav o B
TAPAAGPBEL TO KPUTITOYPAPNUEVO HVULO, XPNOLUOTIOLEL TO OLWTIKO Tou KAelSl yla tnv
amokpumtoypddnon. Apa, yia apdidpoun emkowwvia xpelaletal va mOpAyouv amod €va
Teuyapl KAELSLWV SNUOCLOU-LSLWTIKOU 0 KaBEvag.

ITIG TIEPLOCOTEPEC TWV TEPUTTWOEWV OEV €XEL VONUA VO KPUTITOYPOPHOEL KATIOLOG LE TO
OLWTLKO TOU KAELSL Kol va amokpumrtoypadnoel KAMoLoG AANOG e TO SNnuoclo, adol wg
YVWOTO To SnUocto KAELSL pumopel va SlappelioeL KAl va TO ATTOKTNOEL 0 KaBévag. EKTog av n
Stavoun tou &nuoclou KAEWSLOU eival meploplopévn kol Sev yivetal YEow SnuUociwv
KavaAlwy, yla TapddSelypa HE To XEPL Kal pE €va €yypado. Eival StadsSopévol apketol
oAyoplBuol kpumrtoypddnong Snuociov — LSWWTIKOU KAELWSLOU HE TIO YVWOTOUC TOUG
aAyoptOuoug RSA kat DSA/Elgamal.

H ulwoBétnon autng tng puebodou aodarouc petadoong twv mAnpodoplwy eNEPEPE UL
oAAayr] oto poviélo SlacTpwpdtwong tou TCP. Onwe €xel nén avadepBbel, to eminedo
petadopdg eival umevBbuvo yla TIC HETASOOEL( KOL OVOUETASOOEL TWV MUNVUUATWY
Sebopévwv efaodalilovtag tv aflomiotia tng cuvdeong HeETAlU Twv edapupoywv ToU
Bpiokovrtal ota Suo akpa tng cuvdeong.

Ommikég iveg,
Aopugopikég
oUvBETEIg

Ewova 8.2.3.B: Ataotpwpatwon TCP/IP pe TLS
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Avaueoa oto emninedo edappoyng kot oto eminedo petadopdg Snuioupynbnke Eva
unoemninedo (mini layer) To omoio ovopdletat SSL - Secure Socket Layer. Katd Bacn autd to
eninedo S£XETAL OTO €va AKPO OMAO KELWUEVO TO OTOILO UETATPEMEL O KPUTITOYPAPNUEVO
kelpevo kal avtiotolya oto AAAO akpo mapaAopBAaveL TO KpumtoypadnUEVO UVULA KOL TO
LETATPETEL OTO APXLIKO ammAO Keipevo. Ot epapuoyég Sev kpuntoypadouv ta dedopéva, aAAa
XPNOLUOTOlOUV TO TPWTOKOAAO aoddAslag https oto enimedo edoapuoyng to omoio
oupneplhappavel éva ocUVoAo BLBALOBNKWY AOYLOUIKOU TIOU XPNOLUOTIOLOUVTAL Yla TNV
Kpumtoypadnon.

HTTP TELNET FTP SMTP NNTP

SSL
TCP/P

Amo tnv aAAn mAeupad, To umoAouto Siktuo cuvexilel vo Asltoupyel avenmnpEacTto, xwplig va
yvwpilel av €xel edpappootel n OxL kamoiwa pEBoSog Kpumtoypadnong, Omwe €xel Adn
nieplypadet.

OAn aut n uebobdoloyio avadépetal wg acddlela tou eminmedou petadopdag (TLS-
Transport Layer Security) kot Baciletal oTIg MopakATw TECOEPLC APXEC:

e TomoBeteital wg umoeninedo petafl Tou enimedou epoppoyng Kal Petadopds Kot
XPNOLUOTIOLELTAL YL TIG AELTOUPYIEG KPUTTTOYPADNGNG KAL AMOKpUTTTOYpAdnonG.

e H KkpumtoypAadnon Kal OTTOKPUTITOypAdnon Omaltel onUAVIIKO HEPOC ATO TOUG
MOPOUC TOU CUOCTHMOTOG, YU OQUTO Kol TPEMEL va TOPEXETAL N Suvatotnta va
XPNnoLuomoleital povo otav sival anapaitnto.

e Baoiletal otnv undBeon otL pmopet va napaplactel, aAAd o amAog avOpwrog Sev
£)XEL TNV UTTOAOYLOTLKNA LOXU, WOTE TIPAKTLKA VO UTIOPECEL VA TO TTapaBLAoEL.

e HumoAoutn Asttoupyia Tou SIKTUOU TIAPAUEVEL AVETINPENOTH.

Me tv aodoaAr Slacuvdeon amd TO £€va AKPO OTO GAAO AUVETAL TO TPOPBANUO TNG
EUMLOTEVTIKOTNTOC, SNAadH va SlaBAceL To LAVURO LOVO O TTAPAARTITNG KoL KAVEVAG GANOC.

TLylvetal, 0pwg, otav n mapafioon cupPel, mpv petadoBolv ta dedopéva; MNa napadelyuo
évag 1O¢ Tou TmapakoAouBel TO Keipevo mou TANKTPOAOYeEl KATOLOG 1 KATOLOG
enavadpopoloyel tnv SlevBbuvon TNg wotooeAibag o kamowa AAAn SitevBuvon mou
napouaotaletal cav tnv dlevBuvon mou BEAoupe, alAd €xelL OKOTIO va UTOKAEWEL Kplolua
anoppnta deSopéva. Apa To endpevo MPOoPAnua sival va efacdpalicovpe OTL QUTOC TTOU
HAGUE gilval autog tou vopiloupe OtTL eival.

8.2.4 WndLakég urtoypad£G — MLOTOTOLNTIKA

Y autd TO onuelo eilval oNUOVTIKO va €EETACOUUE OV O OIKTUAKOG TOMOG ToU
ETILOKENMTOUOOTE ivol aflomotog Kal Lolaitepa, OToV OTEAVOUUE EUNMLOTEUTIKA TIPOCWTILKA
Sedopéva N KAvoupe NAeKTpovikEéG cuvalhayég. Otav avoifoups pla oehida oe achaln
olvbeon, omwg n oeAiba pLag tpanelog n n oeAida evog NAEKTPOVIKOU KATOOTHUOTOG, OTNV
apxn tng URL &tevBuvong ouvdeanc, ektog amnod 1o acharég mpwtokoAAo https, epdaviletal
ouvNBwW¢ Kamolo ekovidlo pe mAnpodopieg yia tn ceAida. EmAéyovtag autiv Ty €vdelén
epdavilovral cuvnBwe mAnpodopieg yia tn ovvdeon. Onwg avadpEpdnke otnv MPonyoupevn
gVOTNTA, OTav xpelaletal va yivel aodalng petadopd Oedopévwy, HetadEpeTal oTov
UTtoAOyLoTH Tou TEeAATn To dnuooto KAelSl. Itnv TpaypatikotnTa umdpxouv Suo £ibn
SNUOCLWV KAELSLWV.

TNV MPWTN TEPIMTWAON, OMWE UEAETNONKE apamavw, dnuloupyeital éva dnpocto kAeLsl
KOl ATTOOTEAAETOL OTOV UTTOAOYLOTH TOU TTEAQTN. TNV SeUTeEPN Mepimtwon, to Snuoacto KAELSL
ETIKUPWVETAL KOl UTIOypAadETAL amo Pl emionun aveEdptntn apxn n onoia moTonolel Thv
TOUTOTNTA AUTOU TIOU aTtOOTEAAEL TO SNUOCLO KAELSL. ITnV KpuTttoypadia auth n Stadikaoia
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oplletal w¢g TmotomolnTikd Snuoociou KAswWSoU 1 Wnowaka Motonowntikd (Digital
Certificates).

Ta PndLlokd TMLOTOMOLNTIKA €lval NAEKTPOVIKA £yypada ta omoia ouvdéouv éva Snuoacto
KAELSL pe pla tautotnTa, SnAadr mMAnpodopieg Yo To ATOUO 1) TOV OPYAVIOUO TTOU OVAKEL TO
kAelbl. Etol amd mAeupdc aflomiotiog, emeldr) TPEMEL va  yvwpilloupe UE TOLOV
avtoAAdoooupe mAnpodopieg, £xoupe tnv Ynodlakn umoypadn TOU ETUKUPWVEL TNV
TOUTOTNTA TOU LBLOKTATN Tou Snudatou KAELSLoU..

Yridpyxouv apketég apxeg miotomoinong (CA-Certificates Authorities), énmwg ot GoDaddy,
GlobalSign, Verisign.

= —
& Internet Properties ? = l O
A A
-
\"| Certificates ——— @
Intended purpose: =<Aﬂ> x| |

Trusted Root Certification Authorities | Trusted Publishers | Untrusted Publishers da]ik

Issued To Issued By BExpiratio.. *

5 Globalsign GlobalSign 18/3/2029
[5JGlobalsign Root CA GlobalSign Root CA 28/1/2028
_,»J Go Daddy Class 2 Certification Authority Go Daddy Class 2Cer...  29/6/2034 2
_,;] Go Daddy Root Certificate Authority - G2 Go Daddy Root Certifi... 1/1/2038 =
_ﬁJ GTE CyberTrust Global Root GTE CyberTrust Globa... 14/8/2018
_“J Microsoft Authenticode(tm) Root Authority Microsoft Authenticod...  1/1/2000
_ﬁ] Microsoft Root Authority Microsoft Root Authority  31/12/202
_ﬁ] Microsoft Root Certificate Authority Microsoft Root Certifi...  10/5/2021 ~
4 m L]

| Import... ] I Export... J| | Remove Advanced

Certificate intended purposes
IP security user, IP security tunnel termination, Server Authentication

Leann more about certificates

Ewkova 8.2.4.a: Evowpotwpéva PndLlokd moTononTikd

Mo amd TIc malalotepeg Kot Mo Snuodleic apyég miotomoinong eival n Verisign, pe
TIOAAOUG TIEAATEG OE ATOLLKO £TMESO KoL O€ EMIMESO OPYAVIOUWYV ) ETALPELWY, OTIWCE N Intel,
Microsoft, Apple kat aAoug. To KOOTOG evOog PndLakol TILOTOTOLNTIKOU QVEPXETAL QMO
HUEPLKEG EKOTOVTASEG EUPW MEXPL MEPIKEG XIAASEG, AAAa amd TNV GAAN TAEUPA, OL APXEG
motonolnong sival umelBuveg yla va eAéyéouv Kal Vo ETILKUPWOOULV TNV TOUTOTNTA OF
OVTOTNTEG, GTOMA, E€TOLPEiEG, opyaviopouc Tou Slaxelpilovtol Kplolwo EUMIOTEUTIKA
debopéva.

Nw¢ Opwg Asltoupyel AUTOC O KUKAOG EUNMLOTOOUVNG METAEU OpXNC TLoTomoinong Kol
ETALPELWV/0PYAVIOUWY Kol TEAATWY; JuvABwe OAEG Ol KOTOOKEUAOTPLEG AELTOUPYLKWV
ouoTNUATWY, OTwe Twv Linux, Microsoft Windows, Apple Os, £{0Uv TTPOEYKATECTNUEVO WG
HUEPOC TOU AEITOUPYLKOU OUCTHHOTOC NAEKTPOVIKA £yypada - Pndlakd MLOTOMOLNTIKA TTIoU
otnv oucia anoteAolv dnuoota KAeLSLA amd TIG apxEC mLoTonoinong. Auto onuaivel otL éva
dNuoolo KAeldl TOU QTOOTEAASTAL OE WL NAEKTPOVIKA EUTIOPLKA cuvallayr omd pia
etalpeia, opyaviopd, WSt mou eivol PndLakd umoyeypapUEVO, Yia TTOPASELYUA oo TN
Verisign, eival ebkoAa avayvwpiolpo.
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Ewkova 8.2.4.B: Emwkowvwvia pe Wndlakd miotonotntika

210 MOPOKATW BrUOTA, 08 CUVEXELQ LLE TO TTAPASELY A TNG T(PONYOUUEVNC evotnTag, Sivetal
pLa amAomolnuévn meplypadn tng mepintwong ovvdeong pe PndLakd MLOTOMONTIKG o
NV apxn miotonoinong, mou Ba Bewprjooupe OtL elval n Verisign.

e H oapyn motonoinong ekbdidel éva dnuoaclo kal éva WOLWTIKO KAEWSL. To LOLWTIKO
KAel&lL amoBnkevetal o pla tpamnela Sedopévwy Kal To dSnUdclo KAeldl og popdn
Pndlakol motomolnTikol SnuooteVeTal Kal eyKaBioTtotal HECW TOU AELTOUPYLKOU
OUOTHAUOTOC OTOUG UTIOAOYLOTEG.

® 3TN OUVEXELQ, N eTaLpeia i o WwTNG, 6w n Amazon, mou B£AeL va TotomnolnOel
and TtV enionun apxn ywa TNV avitaAlayn Twv MANpodopLwy, EMIKOWVWVEL LE TNV
Verisign kat auwteitat tv €kdoon Ynolakol miotomowntikou. Omwg €xel ndn
neplypadel yia tn peTOPOPA EUMLOTEUTIKWY TIANpodoplwy, OnpLoupyeital Eva
{euydpl SnNUOCLOU - LOSLWTIKOU KAELSLOU, OTIOU TO WOIWTIKO KAelSL amoBnkeveTal
€0WTEPLKA 0TNV Amazon, evw Tto dnpocto kAeldi amootéAAetal otnv Verisign poll pe
AaAAeg anapaitnteg mAnpodopieg TG sTaLpsiac.

e H Verisign, adol e\éyel Kol EMKUPWOEL TIG TANPOGDOPIEG TNG ETALPELAG, TTAPAYEL
pla cuvoyin. H cbvodn autn sival pla Pndlakr umoypadr, n onoia MopAyETAL LE
Kpumtoypadnon amd 1o kO TNG WWTIKO KAeWSl. TEAOC TO MPooBETel Héoa oTo
dnuoolo kAeldi mou mapélaPfe amd tnv Amazon Snuloupywvtag eva Pnolokd
uTloyeypapuEvo Snuooto KAeWSL. Katdémwv to umoyeypappévo Snupoolo  KAeLSL
enotpEdetal miow otnv Amazon Kal TAéov Oev eival amAd €va dnuooilo kAeldi,
OAAG TAUTOTOLEL EMiON O TOV ATTOOTOAEQ.

e Kamowa otypn €évag Xpnotng otov KOopo amod 1o ¢opntd TOu UTOAoyLoTH
anodaocilel va ayopdoel and tTnv Amazon pouUxa, manoutola, PLBAla i otL aAlo
BeAnoel. O xprioTNG CUVOEETAL OTO SLKTUAKO TOTO TNG AMazon HE MPWTOKOAAO o€
aodaln ouvdeon https, dnAadn kpumrtoypadnon Snuociou kAeldlov. Amd tnv
Amazon amooTEAAETOL TO UTIOYEYPAUUEVO Snudolo KAeldl oto ¢opntd umoloyloth
Tou xpnotn. Otav mapaAndBOei, eAEyYETOL PUE TO EYKATECTNUEVO TILOTOTOLNTLKO OO
v Verisign, emaAnBegvovtag tn guvon mou £xel mapayxOei Pe To LOLWTLKO KAELSL TNG
Verisign kal €xeL emiouvadBel oto dnuooio kAsLSL tng Amazon. Me autd Tov Tpomo
EMKUPWVETAL N TOUTOTNTO TOU ONMOCTOAEQ LE TNV TLOTOMOiNGN TG Amazon. Av ylo
omnolodnmote Adyo To ToTomotnpévo dnuocto kAeldi dev BewpnOel €ykupo, pumopel
va anootoAel yia EAeyxo otnv Verisign.
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e Katomwv ouveylletal n petadopd Twv Kplolwv Oedopévwv pe thv pEBOSO
kpumtoypadnong dnuociou KAELSLOU, OMwG £Xel Teplypadel otV MPONYOUUEVN
evotnta. Kab oAn tnv SldpkeLa tng emkowvwviog n avtaAloyn Se6ouévwy yivetal pe
kpurntoypadnon dnuocou KAelSLoU Slopéow Twv SNUOCLWY SIKTUWV Kal mavta
UTApPXEL N TBavotnTa apakoAolBnaong kot urtokAomng Twv Sedopévwy. Opwg Kot
6w amd Kauld mAsupd TNG eTKowvwviag dev petadépetal HEow TWV SNUOCLWV
SIKTUWV TO LBLWTLKO KAELSL Mo elval amapaitnTo yla tThv anokpurntoypdadnon.

Juvoyilovtag, HUmopoUpe va SLOTUTIWOOUE Ta €ENC:

e To oUvolo Twv Oebopévwv Tou emiouvamtovtol poll pe ta Sedopéva NG
mAnpodopiag mou B£loupe va PETASWOOUUE Kol oyetilovral petafl TOUG ME
OTOLOSATIOTE TPOMO, £T0L WOTE va TLoTonolnOel n yvnoldtnTa Toucg, ovoudletal
nAektpovikn (Pndrakn) urntoypady.

e H Baown pnEBodog dnuioupylac Pndlakng umoypadng ivat n xprnon aiyopibuwv
mou PBaoilovtal oe pPovoSpoueG ouvapthoel keppatiopol (hash functions) ot
ormnoleg mapdayouv éva cUvolo amno dsdopéva nou ovopdlovtat cuvodn UnNvUUaTOG.

e Av Béloupe n aubBevikotnta twv Anpodoplwv mou petadiboupe va €xel to 6Lo
BApog Kal TIC CUVETELEG TNG XELpOYypadNnC uTtoypadng, TPETEL va MIKUPpwOEeL amo
Tpito oUbETEPO OPYAVIOUO TIOU SEV CUMUETEXEL OTNV EMIKOWWVia, kdidovtag eva
UNPLOKO TILOTOTOLNTLKO.

8.3 Aduvapieg — kivduvol

Ma tov oxedlaopo-Slaxeiplon tg achAAelog €vVOC CUOTAUATOG, TPV ePaPHOOTOUV TA
KaTaAANAa PETpa TpooTaoiag, €ival amoapaitntn n kataypadrn Twv OMEAWV KAl Twv
aSUVOULWY TOU CUCTHOTOC.

Onwg €xel avadepbel otnv apxn Tou KePaAaiou, AVIIKELUEVIKOC OKOTOG TNG 0.0PAAELNG
elval va mpootateVoel Toug TAnpodoplakouc mopouc (ayabd) Tou cuoTUaTOoC.

Ouwg tL elboug amellég d€xovTal Ta ayabad, and moLloug KoL TL ITPETEL VAL TTPOOTATEUOEL;

Anelnf (Threat) eival omolodnmote yeyovog pUmopet va mpokAnBel eokeppéva 1) OxL Kal va
EMNPEACEL APVNTLKA KATIOLO OyaBo.

OL amelhég pmopel va mpokAnBolv amd ¢uowkkd ¢oawvopeva, Onwg Gwtld, OELOUOG,
TMANUUUpa, koatalyiba, mpoBAfuata KALLOTIoMoU, TpoPAfpata NAEKTpLopoU KTA. N amd
EOKEUMEVEG aVOPWIILVEG eVEPYELEG, OMWC omdtn TAoCTonpoowriag, eUpecn KwdLKoU,
eKUETANEUON aduvapLwy SIKTUou, AoYLoULIKOU, AEITOUPYLKOU GUOTHHOTOG, KOKH XPrRon Twv
nopwv, pn e€ouclodotnuévn mpocPacn, kAomr, BavSoAlopog, Umpnopog KTA. Ymapyet
navra BERala Kal n TePIMTWon KR OKOmUNg avBpwrivng amellng, Onwc AavBaouévn
XPrON CUCTAUATOC, TTPOYPOUHATLOTIKA AdBn, dyvola kivbuvou anokaAuPng Sedopévwy, un
E£0KEUUEVN KATAOTPOGI UALKOU KTA.

OL anel\ég tng mapafioong acddielag Twv MOPWVYV TOU TANPOGOPLAKOU GCUCTAHATOC
Slakpivovtal og EEwTtepLKEG Kol ECWTEPIKEC ameIAEC.

o Efwtepkég amellég. MeyovoTa MOU TIPOEPXOVTAL OO TO €EWTEPLKO TepLBAANOV Kal
anelholV TNV aoPAAELD TOU GUOTAHHATOG.

JuvnBwg ol efwrteplkég amel\ég eudavifovtal Kol TpayUaTtonololvIal eMLOECEL amo
efwteplkolg eloBoleic mou eival yvwotol wg Hackers, Crackers, Vandals, Hacktivists.

e Eowteplkéq AMENEG. elvol YEYOVOTA TIOU TIPOEPXOVTIOL QMO TOUG XPNOTEC TOU
ouoTnuatog ol onoiotl mpoomaBouv va umepPfouv TNV e€0UCLOSOTNCN TTOU €XOUV KalL
Va amoKtoouv pdofacn o€ MOPOUG TOU CUOTHLATOG.
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JuvnOwg TMOPAKAUTTOUV TIG Sladlkaoieg eAéyXou TOU CUOCTHHOTOC YloL VA OUTTOKTHOOUV
npoocBoaocn oe avopabuiouéve mAnpodopleg eite UMOKAEMTOUV TA OTOlKEla amod
AoyapLacOUG XpNOTWY LE TIEPLOCOTEPO SLKOLWHUATA O OXE0N UE T Slkalwpata mou Adn
£XOUV.

Aduvapia (Vulnerability) sivat omolodnmote EANAeLpa (| opEAELQ TNG OPAAELOG OE KATIOLO
mAnpodoplakd MOPO TOU CUGTHLATOC, WOTE VO TOV AdRVEL EUAAWTO OE ATIEINEC.

Ma napddelypa, dv n npocBacn otn Bacn Sedopévwy ou amoBnkevovtal ol KwSIKOL Twv
Aoyoplaocpwv Sev  TPOOTATEVETOL EMOPKWG, £€0TW Kol ov ol  Kwdlkol eival
Kpumtoypadnuévol, TOTE UTIAPXEL LEYAAN TILBOVOTNTA UTIOKAOTIAG.

8.3.1 Napapiaocn achaisiag

Onwg €xel ndn avadepbel, oL amellég Slakpivovtal 0 AUTEC TIOU €XOUV aLTiEC DUOLKA
dawvopeva ite altieg and eoKeUPEVES 1 OXL AVOPWTILVEC EVEPYELEC.

EmwBéosLg (attacks) ocuviBwg e€amoAlovtal and eEwTepIKr TMPOEAELGON Kal AlYyOTEPO CUXVA
arnd To e0WTEPLKO TePLBAANOV Kal eKPETAANEUOVTAL LA 1} KAL TIEPLOCOTEPEG AdUVAUIEG TOU
OUCTAUATOC HE OUVEMEel tnv mapafiacn tg SLABeoUOTNTAC EUMLOTEUTIKOTNTAS, TNG
auBevTIKOTNTAC 1) TN AKEPALOTNTAC TNS AohAAELOC.

OL o ouvnBelg péBodol mapapiaong tng aohaielag sivat:

e Kowwvikn Mnxavik (Social Engineering): Eival éva clUvolo amd pebodoug otig
omole¢ Paocilovtalt ocuvABwg AvBpwmoL ToOU amocokomouv otnv Tnapafiaon
CUCTNUATWY Kol eKPeTaAAelovtal Tov avBpwrivo apdyovta yla Vo arnoocnaocouv
kplolpeg mAnpodopieg, wote va MapakAUPouv Toug HNXOVIoUOUG aodAleLlag Kal va
QoKTAooLV N e€ouatodotnuévn npdoPacn oTo cUCTNUA.

e H odpwon KAl n €UPecn TPOYPAUHUATWYV £PAPUOYWV KAl TIPWTOKOAAWY ToU
XPNOLUOTOLOUVTOL OTO CUOTNHO TIOU OTOXEUETAL Vo MopaBLlooTel, UE OKOTO TNV
avelpean aSUVOLLWV.

e Hacking elvat n mpoomabela mapdkapPng TWV UNXOVIOUWV 0OPAAELAG,
EKUETAAEVOEVOL cUVABWG EAAEIMMOTO TOU AOYLOULKOU CUCTNUATWY UE OKOTO TN
npooPacn o€ kKamolo ayabo Tou CUCTUATOC.

e Xpnon kakoBoulou AoylopikoU, onwg ot lot (Viruses), ta IkouAnkia (Worms), ot
AoUpelol Immol (Trojan Horses), ol epappoyég spyware/adware mou okomo €xouv
gite va ekpetalleutolv, elte va dnuloupynoouv thv aduvapia ywa TV pun
efouvolodotnuévn mpooPaacn, elte yla tnv apeon napafiacn tng acdpaieloc.

e EUpeon kal culoyn otolxelwv amod ta NAEKTPOVLKA ixvn Tou adrvouv oL XProTeg
Tou TAnpodoplakol CUCTAUATOS, CUVABWG aMO TIG ETLKOWWVIEG KOl CUVOANOYEG
TIOU KAvouV Sl HEow TwV dnpooiwv Siktiwy, omwg IP SleuBuvoelg, e-mail, ovopata
UTIOAOYLOTWYV, UTINPECLEG EPAPLOYES TIOU XPNOLUOTIOLOUV K.ATL.

Ol EOKEUMEVEG 1 1N eMOE0ELG amd avOpWTLVEG EVEPYELEG KATNYOPLOTIOLOUVTOL AVAAOYQ LE
TLG CUVETIELEG KOLL TOUC TTOPOUC TTOU EMNPEALOUV OF:

e EmBéoeclc mapafioong TNG EUMIOTEUTIKOTNTAG ToU ovopalovtal EmBfoelg
YMOKAOTNG KAl OTOXO £XOUV TNV Mpoofacn o mMopouc xwplc efouctodotnon Kat
adaipeon mAnpodopuwv. TEtoleg emiBéoelg eival n umokAomn apyxelwv pe
gumoteuTikd Sedopéva, OMwe Kwdikol, aplBpol Aoyoaplacpwy, Kwdikol amo
TIOTWTLKEC KAPTEG KOl YEVIKOTEPA Kplolwo Sedopéva yla Tov LBLOKTHATN TOUG ToU
gival amoBnkeupéva oe cuotApaTa | HeTaPEpovTal HECW OLKTUOU, OTWC UE TNV
uEBoSo avaluong kivnong amo Tig ypaupEg emikovwviog (packet sniffing-Man in the
Middle), umtokAomr) AoyloUKoU, avTtlypadr] MTPOoyPaAUUATWY K.ATL.
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EruBéoelg mapafiaong tng Slabeouotntag nou ovopdlovial EmBéoslg AlaKomng
KOl £{OUV OTOXO TNV KATAOTPOdN ) VA KATOOTHOOUV TouC TTANPodopLakols TOpous
TWV CUCTNUATWY OE AVEVEPYN Katdotaon. Tétola mapadeiypata sival n Staypaodn
apxeiwv, Se6opévwy, ol eMIBECELG OTO AOYLOULKO, OMIWG O TEPUATIOMOC EKTEAEONC
ULOG €POpPUOYNG, OTO UALKO, OTWC Ol OUVEXEIC EMAVEKKIVAOEL CUCTNUATWY, Ol
eMBECELG oTa cuoTuata UTOSIKTUOU, OTwG ol SpoUHoAoYNTEG N oL emBEoelg os
€EUTINPETNTEG, WOTE Vo EMEABOUV O€ KOTAOTOON Apvnong mapoxng unnpeotwv (DOS
attacks) k.Am.

EruBéoelg mapaPiaong tng akepaldtntog mou ovopalovial EmBécelg AAAoiwong
Kol okomd £xouv TNV un efouclodotnuévn mpocBacn Kal allolwon Tou
TIEPLEXOEVOU EVOC TANPodopLaKoU TOPOU TOU CUCTAHUATOG. TETola mapadsiypata
gival n emépPacn oto UALKO, AOYLOULKO 1| oTa SedoEéva, £TOL WOTE VO EMNPEACOUV
TNV TANPOTNTA Kal okpifela twv dedopévwy pe okomo thv SoAodBopd r tnv
gfamatnon. Ta mapdadewypa n  mapgpfacn  kat aloiwon oTPATIWTIKWY
mAnpodopLwyv mou petadidovral amo TIC YPAUUES EMLKOWWVLWV 1 N HLETABOAN TOU
moooV vyl petadopd N mAnpwpn oamd éva tpamellkd Aoyaploopd o pla
NAEKTPOVLKN cuvalhayn).

ErmuBéoelg mapaBioonc Tng auBevtlkOTNTOC Kol KOT' €MEKTAON KOL TNG AKEPOLOTNTOG
elvat ol EmB£aoelg ELoaywyrg Tou oKOTO £X0UV HLa TTAQOTH OVIOTNTA VO ELGEADEL WG
gfouclobotnuévo HENOG OTO olOoTnUA. TEToleC eMIBECELS €lval OL TEPUTTWOELS
napanAavntikig aAAnAoypadiag (phishing) mou mpoomololvtal yla mapddelypa
KATolov apuodlo g Tpanelag Kal {ntolv ta otolyeio Tou Aoyaplacpol pag, ot
emBéoel mAaoctonpoowrniag (spoofing) omou o emTOguevog alalel Ta
TIEPLEXOUEVA OE TIOKETA SESOUEVWVY TTou 16N peTadEPOVTaL, £TOL TIPOCTIOLOUEVOC
Kamowov AAo mepvasl to OSedopéva TPOC TO OnUOCLO KavaAl Adol  €xel
TPOTIOTOLOEL TNV SpopoAdyNnon Twv TAKETWY OeSouévwy, TopaAapBavel oca
TIOKETO EL0€ABoUV aTo SiKTUO KoL ameuBUVOVTaL GTOV TTPAYUATIKO TTAPOANTITN.

8.4 M£0odoL kat TeXVIKEG mpootaoiog

To HETPO QVTLUETWIILONG YLOL TNV TPOoTaoia TG acPAAELOC TwV TANPOodOPLAKWY TTOPWY TOU
ouotnuatog mpEnel va Pacilovtol oto oxedSOOUO MG OAOKANPWUEVNG TIOALTLKAC
aodaielag nou Stakpivetal os tpla emineda.

1.

To npwto emninedo avadépetal otnv npoAnYn n omnoia otnpiletal otnv aviyveuon

Twv eunaBelwyv, aduvaplwyv 6cov adopd tnv enidpaocn tou duaikou meplPaiiovrog,

TIC aduvapleg UALKOU, AoylopkoU, amoBrkeuong kot petadopdg dedopévwy. OL

OUVHBELG TEXVIKEG TIOU XpNOLUOToLoUVTaL Elval :

e 0 €Aey)0¢ TNG TPOCGPACNC OTOUG MOPOUG

® N EYKATAOTAGCN TPOYPUUUATWY TTPOOTAGIOC arnd KAKOBOUAO AOYLOWLKO, OTWG
anti-virus, antispyware

e N eykotdotaon telyoug nmpootooiag (Firewall) yla Tov £éAeyxo tng €loEPXOUEVNG
Kol e€gpxduevng kivnong 6ebopévwv

e oL ouvexeic esvnuepwoelg kal ovaBabuioslc Aoylopikol mou SlopBwvouv
aduvapleg kat eNeldelg aopalelag

To 6eltepo eminedo meplypddel TNV AVILLETWION KATOoTpodwy Kal enavodopd

TOU OUOCTHMOTOG OTNV TIPONYoUUEVN AEITOUPYLIKN Tou Katdotaon. OL ouvnBelg

TIPOKTLKEC TTOU XPNOLUOTOoLoUVTaL lvat:

e 0 OAOKANPWHEVOG KOl TEKUNPLWHEVOC OXESLAOMOG TNG Stadikaoiog avavnyng
HETA amo mapaflacelg tne achaAelag kabwg kot n péBodog avatpododotnong
yla To POBANLO TTIOU TIPOEKUPE KOl TTWG OVTLUETWITIOTNKE

e n dnuwoupyla HEPLKWVY I OAOKANPWHEVWY aVTLYpAdwV aoPAAELOC
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e 0 KoBoplopdg Sladikaowwy evepyomoinong twv peBodwv avavndng amno
napaplaoelg, kataotpodEg (Fault Tolerance)

2. Ito tpito emimedo katardcoovtol Ta cuothpota Aviyveuong slofolwv. Edpdoov
amotuxouv ot oxeSlaocpol mMPOANYNg n ooPAAEl TOU CUCTAUOTOG TIPEMEL Vol
Baolotel oe pnxaviopoug avixveuonc elofoAwv. OL cuvABelC pnyaviopol Tou
XPNOLLOToLloUVTaL VIO TNV avixveuon mapaBldcewv tng aodAAelag os cuvepyacia
HE Ta TUTIKA epyoaAsia - mpoypdupota aviyveuong eumabswwv, ONMwg yla
mapAdelypa ol COPWTEG ylo LoUG, €lval n eykataotacn €koU AoylopIKoU
aviyveuong ewoBoAwyv Intrusion Detection System (IDS).

8.4.1 Avtiypada acdaleiog

H Stadikaoia avavnyng tou mAnpodoplakol CUCTHUATOC HUETA amo Kataotpodr Baciletal
KOTA £€va peyalo pépog otnv Sladikacia twv avtlypadwv acdaieiog (Backup Data). Kata
Vv Stadkaoia auth HE T Xpnon KatdaAAnAwv epyaleiwv AoylopikoU rj SuvatotnTwy mou
npoodEépel To Asltoupylkd clotnua amobnkelovtol os acdoAr péca avtiypada Twv
Sedopévwy, poypappdTwy, Bacswv SeSoUEVWY Kal YEVIKOTEPA TANPODOPLOKWY TTIOPWV Kall
dnuloupyolvtal avtiypada Tmou ovopdlovtol avtiypada ebebpeiag n avtiypada
aodaleiag. Metd amd kataotpodr Twv MOPWV N AKOUO KoL TOU UALKOU TIOPEXETAL N
Suvatdtnta emavadopdg oAdkAnpou tou MANPodopPLOKOU CUCTAUATOC I LOVO eVOC LEPOUG
TwV MANPOodOPLAKWY TIOPWYV O€ TIPOTEPN KAVOVLKI KATACOTAON Altoupyiag.

Ta péoa Kol Ol CUOKEUEG TIOU XPNOLUOTIOLOUVTOL Yyl TNV omoBnKeuon Twv avilypadwy
Sladépel avahoya e To €606 Kal To péyeBog Twv dedopévwy KaBwe Kal Tig mpodlaypadeg
yla TNV avAaKTnon Toug. XuvhBwg Xpnolpomololvtal payvntikd péoa (okAnpol Siokot),
OMTIKA péoa (CD, DVD k.AT), VAUES LoOvVIUnG amoBnkeuong (flash, Solid State disk) kat téhog,
HE TNV €EEALEN TWV YPAUUWY TAAETILKOWWVLWVY Kal SIKTUwV, €ivat duvath n anobrkeuon Kot
OVAKTNON Of ONMOMOKPUOUEVOUG UTIOAOYLOTEC 1 avAAOyd HE TNV KPLOWOTNTO TWwV
debopévwy oe e€wteplkol¢ online eEumnpetntec.

8.4.2 Teiyog npootaciog (Firewall)

Ta cuotiuata teixoug mpootaoiag (firewall) mpootatevouv Toug MAnpodopLakols MOPOUG
€VOC OUOTAUATOC 1 €VOC SIKTUOU OMOLOVWVOVTOG TO oUOTNUA oo To €§WTEPLIKO SiKTUO
eAéyxovtag tnv Slakivnon Twv eL0EPXOUEVWY Kal EEEPYOUEVWV TIOKETWY SeSopévwy. Etol
éva firewall mpootatelel To olotnua anod entBeocelg un e¢ovolodotnuévng npooBaong. To
firewall pmopel eival eite epoppoyéC AoylopKOU eite €€€lOIKEUUEVO OAOKANPWHEVO
obotnua mou Asttoupyel og OAa ta emineda tou povréhou TCP/IP. Ot Baolkég Asltoupyieg
Tou elvat:

e 10 O\TpApLOPO ElOEPXOUEVWY Kol efepyopevwy moketwy (packet filters).EAéyxel
KAOe MOKETO MOV eloépyeTal-eE€pyeTal kKol amodaoilel pe Baon Tic mAnpodopieg TNG
erukepalidag tou makeétou, SnAadn tnv AlevBuvon mMPoéAsucong Kol TIPOOPLOLOU,
Tov aplBud npwtokoAhou (protocol number) kat tov aplBuoé Bupag (port number).

e KOl WG TUAeC (gateways) oto emimedo edpoppoyng. To firewall aviyvelel katl
avtilapPavetal to £i60¢ ¢ kivnong Twv 6edopévwy oTo eninmedo ebapUoyng Kot
edapuolel £leyyouc oe eninedo e€oucLod0TNONG XPNOTN KABWE KAl OTLG UTINPECLES
KOl oTOL IPWTOKOAAD TTOU eTUTPEMOVTOL I OXL, OTwG ta http, ftp, telnet, K.AT.
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Ewova 8.4.2.a: Firewall

e Amopovwvel SLaPOPETIKEG TEPLOXEC TOU OikTtUou edoapuolovtag SLadopeTIKEG
TIOALTIKEG aodAAELaC, T.X. O SLaXWPLOMOG VoG web server 1 evog web mail server,
TIoU SEXeTaL EMIOKEPELG Ao EWTEPLKO Snuooto Siktuo (internet), amod thv MOALTIKN
aopAAELOG TIOU UTTAPXEL YLO TO UTTOAOLTTO E0WTEPLKO SiKTUO.
¥’ aquTo To onueio Ba PEMEL va UAOTIOLAOETE ULa Aoknon eunedwang, Onwg ivot n Aoknon
4 mou neplypadetal oTnV evotnTa «ACKNCELG» OTNV aiBouca epyactnpiou.

8.4.3 Zuotnua evtoniopov loBoAéwv IDS

Onwce £xeL avadepbel anod tnv apxn tou kedpalaiou, Sgv UMAPXEL N €vvola TNC OMOAUTNG
aodalelag. Amo tnv GAAN mAsupd KaBnuepvd SnploupyolvTal KavoUpyLleg eUTtAOeLeG oTo
UALKO KOl TLEPLOCOTEPO OTO AOYLOMLKO TWV TANPOPOPLAKWY CUOTNUATWY LE OMOTEAECHUA VA
yevvouvtal véeg Suvatdtnteg mopofiaong tng aoddlelag twv cuotnudtwy. Kotd to
oxeblaopd tNC MOATIKAG aoddAsiag, Onwg €xel Adn avadepBel, adol amotixel n
npoondfela mMPOANPNG Katd Twv £lofolwv, TpEmel va €xel uloBetnBel éva clotnua
aviyveuong Kal eVTOTLoHoU Tou .

‘Eva oUotnua evioniopol eloBoAéwv (Intrusion Detection Systems, IDS) amoteAeltal amo pa
TAaTPOppa epyaleiwv AoylopKoU TTou eAEéyyouV Ta apxela Kataypadr Tou cuoTHUATOG,
WOTE va aviyveUOoEL (v amo YVWOTEG MOpaPLACELS AoPAAELAS, OTIWG:

e enmavolaupovOopeveg MPoomABeLeg ELCAYWYNE KWELKWV

e  5paotnploTnNTEG odpwong Twv Bupwyv emkowvwviag (port scan)

®  EVEPYELEG MAPAVOUWY YYpadwWV OTO UNTPWO TOU CUCTHUATOG

e amoONELPEC AUENUEVNG PONG TTAKETWY TTIPOG £va oUoThua -eniBeon DOS

®  EVIOMLOUOC auENUEVNC SLappor ¢ MOPWYV KATA TNV EKTEAECT EhOPUOYWV
Eniong eAéyxouv kol avaAUouv Tnv SlepxOuevn Kivnon Twv KOUBWV Kol TwWV CUCKEUWV
Stuou.

‘Eva IDS pmopel va €xel kaBopd OVo eVNUEPWTIKO pOAo, SnAadr), LETA TNV mopakoAouOnan
TOU OUOTAMATOG, OVLXVEUEL KATTOLOL UTIOTITN EVEPYELA KOl ETILOTPEDEL KATIOLO HAVUUA VLo
mBavry €wPoAi  pmopel va OSLABETEL PNXAVIOUOUG OUTOMOTNG OVTLLETWILONG N
ouvepyaoiag pe GAa epyaldelo avietwriong mnapafldoswy, onwe to firewall. Ta
ouotAuaTa TIou SLaBETouV PNXAVIOUOUG TIou UIAOKApouv TiBavéG eloBoAEég ovoualovtal
Intrusion Detection and Prevention Systems (IDPS).
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8.4.4 Zuotnua Awayxeipiong Ao daAetlag NMNAnpodopLwv

KaBe oviotnta (L6lwtng, etalpeia, opyaviopog), mou dlaxelpiletal euaiobNnTo EUNLOTEUTIKA
dedopéva mMAnpodopieg, MpEmel va ULOBETOEL €va oUVOAO QMO AUOTNPEG CUOTNUOTLKEG
Sladikaoieg mou efaodaiilouv TNV mpootacio Twv TMAnpodoplwy. Autéc ol Sladikaoieg
TIPOKUTITOUV KOTOTILV AEMTOUEPELOKAG aVAAUONG, MEAETNC Kal oXeSloopoU TOU EMUTESOU
aoPAAELOG, TIOU TIPETEL v SL00PAALOTEL, O OXEON TMAVTA UE TO KOOTOG €MEVOUONG Kol
Slapopdwvouyv To uotnua Ataxeiptong Aapaieiag NAnpodopLwv.

OL ouvloTWOoeC TIoU TIPEMEL va HeAeTnBolV yla va dnuioupynBolv ol KATtAAAnAEg
Sladikaaoieg adopouv:

® TOV AEMTOMEPELOKO KABOPLOPO Kavovwy aodalelag mou TPEMEL va TnpolvTal Kot
v eknaibeuon Twv XpnoTwy yLo Thv opbn Xxpron Tou MAnpodopLoKoU GUCTAUATOC

e TOV Tmpoodloplopd Twv efouciodotocwyv TPOCPACNC TWV XPNOTWV KoL TNV
TepLypadr Twv SIKOLWUATWY Tou¢ 0To MAnpodopLlakd cloThUA

e TNV meplypadr oSUVOULWV TOU CUCTNUATOC KoL TIG EVOEXOUEVEG TEPUTTWOELC
napafiaong KaBwe Kot Ta LETPA AVTLUETWIILONG TOUG

e TG akpLBeic evépyeleg yla TNV UAomoinoN pLaG OAOKANPWHEVNG TIOALTIKAG aodAAeLag

e Tnv dnuloupyia evog olokAnpwpévou oxediou cuvéxelog mou mepAapBAveL Eva
ox€6lo avavnyng oe mepinTwon Kamolag Kataotpodn¢ Kabwe kal éva TAAGVO
Sloxeiplong Kot AVTLHETWITLONG TWV KIVSUVWV

O 61ebvic opyaviopog tumonoinong Snulovpynoe €va mpotumo to 1SO27001 mou mapéxel
£€va oUvoho mpodiaypadwv. OL mpodlaypadéc autég kabopilouv TIC amalTtAOELS yla TNV
ULoBétnon evog cuotiuatog Staxeiplong aocddielag mAnpodoplwv kat adopolv TNV
Sloiknon tou mpoowrikol, TG Stadlkaoleg kot Ta MANPodopLaKA cuoTAPATA Yla KABe
elboug emuyelpnolako kKAASo kal omoloudnmote Pey£6oug opyaviopo.

Mo meplocodtepe mAnpodopleg pehetnote tnv evotnta M.4 Tou MOPOPTAMATOC TWV
ONUELWOEWV.
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Epwtnosls — Aoknoeis KedpaAaiov

10.

11.
12.

Meplypate nwg Unopel va emiteuxBei n amoAutn acdpdalela.

Katd tov oxedlaopo tng acdaAelag evog mAnpodoplakol CUCTAATOC, TL ival
QUTO TIOU TIPETIEL VAL TIPOOTOTEVCOULE KAL OTIO TIOLOV TIPETIEL VA TO TIPOOTATEUCOULE;
MeplypaPTeE TIC £EVVOLEC: EUTILOTEUTLKOTNTO, AKEPALOTNTA, AUBEVTIKOTNTA,
SlaBeopodtnTa.

AwOTE TOV 0OpLOMO YLA TIG EVVOLEC: KPUTITOYPAdNON, Kpumtoypadnua, LUCTLKO
KAELSL.

Molog eivat o poAog TNG KpUTTOYPAPLKAG CUVAPTNONG KEPUATLOUOU;

Mowog ival o Adyog tNng umoypadng evog LNVUUATOG XPNOLULOTOLWVTAG Th cuvoyn
unvUpaTog;

‘Evag xpriotng, n AAlkn, BEAEL va ETILKOWVWVAOEL PUE TOV BaoiAn. JUVTAGOEL TO HAVUUQ

“Avplo Ba ocuvavtnBolpe otig 2” kai apol TO MEPACEL QMO TN OUVAPTNON
kepuatiopol SHA1, Tmapdysl Kol EMOUVATITEL T ouvoln  UNVUUOTOG
bc6al87bel1034blee0aff99719c574cdff0ad9d5 «kaiL to amootéAdel. O Baoilng
mapoAaUBAVEL TO HAVU AL

“ AUpro Ba cuvavtnBoupe otig 1bc6al87bel034blee0aff99719c574cdff0a49d5”.

Mota Sladikaoia akolouBel o Bacilng otav mopoAdBel To PAVUHA, KOL TIOLO
cupmnépaopa Byalet,

EAéyéte tnv amdvtnon ocoag, spapuoloviag TNV HETAS00N TWV UNVUUATWY oTnv
aibovoa epyaotnpiou, pe Baon TNV Aocknon 3 tng evotntoag “AcKnOELl ITnV
AiBouoa Epyactnplouv”.

Ag untoBéooupe ot £vag hacker apnoe éva cd umodnAwvovtag OTL To EExaoe MAvw
oto ypadeio evog umalAnAou plog tpanelag mou ixe Titho “Bivteo AmokaAun yla
tepaotio okavdaAlo”. Méoa 6e oto cd umapxel amoBnkeupévo MPOYpPOUUA  OF
HOpdr QUTOMATNG EKTEAECNC TIOU TEPLEXEL €va SoUpelo (mMmo mou avixveUel Ta
TANKTPA TIOU TOTA KATOLOG, OUAAEYeL TIAnpodopieg Kal T QANMOCTEAAEL OTO
Awadiktuo. Tt eidoug amelhr] eyKUHOVEL yla To TTANPodopLako cUoTN; AV ETUTUXEL N
napafiaon tng aodpaielag, Tt eldoug enibeon €xouus;

‘Evac hacker amokta mpoéoBacn otn PBdaon SeSopévwv TIOU €XEL aOBNKEUUEVOUG

oTov TilvaKa users TOu¢ KwSLKoOUG XPNoTwv amd Toug Aoyaploopolg Twv
SLOXELPLOTWY EVOG PEYAAOU SLKTUOKOU TOTIOU. ITOV TIiVOKA UTIAPXEL N eyypadn:

admin:781e5e245d69b566979b86e28d23f2c7

O hacker ypnotpomnolwvtog to online Aoylopiko, onwg to “md5pass.info”, Eekwva va
TIAPAYEL OAOUC TOUG SUVATOUG CUVOUAOUOUG OTO XOPAKTHPESG UEXPL YPAUUOTO KO
Pndia tou ayyAlkou aAdaBntou kal péca o Alya €KATOOTA TOU SEUTEPOAEMTOU
AapBavel tnv entotpodr] “0123456789”.

Mota puéBodo xpnotpomoinos o hacker yia va mopafilacesl tov Kwbko; Meplypate
v Sadikaoia mou ektelel To AOYLOULKO yla va Bpel Tov KwSLKO. TL cupmépoopa
Byadlete ylo Tov KWSLKO;

Edapudote tnv Sladikaoia w¢ AoKnon oTto €pyaoTrplo. XpnoLUonoliote KwoLkoug,
TIOU KATOOKEUALOVTAL, XPNOLLOTOoLWVTAG Tov aAyoplBo SHAL yla tnv mopaywyn
olvoyng e to epyaleio GnuPG.

Mepypate tn Paocikn Asttoupyia TNG KpuTTOypAdNnong HE KOWO HUCTLKO. Molo
elvat To aduvapo onpeio autng tng ueboddou;

Moteg eival ot Baotkég péBodol mapaBiaong kKwdikwv; Na tig e€nynoste.

H mapokdtw epwtnon eivat kpumtoypadnuévn pe tnv texvikn Caesar Cipher.
HI QOZHOXI XWPON® QAFEP® AN QPHNOTYP® NAr NTQrZOr XNANWO;
XPNOLUOTOLEIOTE TO TAPAKATW Tivaka 1 ylo ThV amoKpuntoypddnaon Tou KELUEVOU
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13.

14.

15.
16.

17.

18.

19.

20.
21.

NG epwtnong. Mia amo Tig oAodnoelg — KAeWSLa 4, 7, 12, 22 tou aldapntou sivat n
owoTH.

EmuAé€te T owoth amdavinon yla TNV TOpAmavw €pwinon amd To MOPOKATW
kpumtoypadrpata pe KAeS( 11

- ENEZB
o XMTBE
MNivakag 1: KAed1a-OAeBnoelg EAAnvikoU AAdaBntou

1 2 3 4 5 6 7 8 9 |/10(11(12{13|14(15|16 |17 |18|19|20|21 |22 |23 |24
Koo |AalB|rialelz|H|le|1 | klaA/mN=|ojnP|s|T|Y|o X v a
OAzeHEH1|B|r |a|E|z|H|e|1 |kK|aA|M|N|=|o|n|P|z|T|Y|®|x|w alaA
OonzeHzH2| r [A|E|z|H|®|1|K|A|M|N|[=|o|n|lP|z|T|Y|®|x|w|a|a|B
OnizoHEH3| A |E |z |H|@| 1 |[K|A|M|N|=|lo|n|P|z|T|Y|®o|x | w|a|a|lB|r
OnizoHEHA4| E |z |H|® |1 |K|A|M|N|=|o|n|P|s|T|Y|®|x | w| a|lAa|B|F A
OAzeHEHS| z |H|@ |1 |[K|A|M|N|=|o|n|P|z|T|Y|®|x|w|a|Aa|B|r|a|E
OAzeHsH6 H|@ |1 |[K|A|M|N|=|o|n|P|z|T|Y|®o|x|w|a|Aa|lB|r|alE|z
onzeHzH7|© |1 |[K|A|M|N|=|o|n|p|z|T|Y|e |x|w|e|a|B|r|alE|z|H
OAzeHEHS| | |[K|A|M|N|=|o|n|P|z|T|Y|®o|Xx|w|a|Aa|B|F|a|E|z|H|G
OAIzeHEHO K| A [M|N|=|o|n|P|z|T|Y|e|x|w a|la|B|r|a|E|z|H|l0]|]
ONZOHEH |AIm|N|=|o|n|p|s|T|Y|@o|x|w ala|B|r|alE|z|H|l0|I K
ONMZOHIH Iy N|=|onjP s |T|Y|®|x W alA|lB|r|aElZzHG[I KA
ONMZOHIH NIz |o|n|p|z|T|Y |0 X |w a|lA|B|r a|E|ZH|G|I|KAM
ONMZOHIH | =lo|n|P |2 |T|Y|®|x|w|a|A|B|rF|A|E|Z H| O I | K|AMN
ONZOHEH |6 n|p s |T|Y @ |x|w | a|a|B|r | alE|Z oI |K|A|M|N|=
°’“zl(g”z” niplz|T|y|e|x|w| ae|a|B|r|alE|z|H|e|I|kK|A|M|N|=]|0O
ONZOHEH | p 5 |1 v |0 | x| w|a|A|B|r|a|E|Zz|H|©|I |K|A|M|N|=|0O|N
ONMZOHZH |5 11 |v|o |x|w a|A|B|r|a|E|Zz|H|O|I |K|A/M|N| =0 [N|P
ONMZOHIH |1y |o|x |w|a|A|B|r|alE|z/H|@ I |K|A|M/N|=|O|N|P|x
ONZOHIH |y o |x |w|a|A|B|r|a|E|[Zz|H 0|1 |K|A[M|N =|O0/n|P|s|T
ONZOHIH o | x |w|a|Aa|B|r|a|E|2Z oli1|k/Aa|m|N|=|lo|n|p|=|T|Y
OA":Z?HZH x|w|lae|a|B|r|ale|z|H|e|I|k|A|M|N|=|o|ln|lP|lz|T|Y|®
°’“Z§H2H wvwiola|B|r|ale|lz|H|e|I |k|A|M|N|=|o|n|lP|z|T|Y|®|X
ONZOHEH | oA B |1 |a zlHloe|1|kK|aA|MmIN|=|lo|n|P|z|T|Y|®|x|w

EA€y€Te TIC amavTr Ol 0To SIKTUOKO TOTO:
http://users.sch.gr/xefterakis/caesar.html

Moto eival to peyaAUtepo MPOPANLLA TIOU TIPETIEL VO AVTIUETWITLOTEL e TN Xpron Tng
kpumtoypadnong pe StapolpalOUeVO LUOTIKO KAELSL;

Meplypadite TNV TEXVLKNA KpUTTTOypAdPNOoNC Le dnNUoacto KAELSL.

Mati n kpumtoypadnon Twv SESO0UEVWV LE TO LIBLWTIKO KAELSL, woTte va e€aodallotel
N QUBEVTIKOTNTO TOU QMOCTOALQ, KOL N QIOKPUTITOYpAdnon Ue To SnUoolo KAELSL
0TO AAAO GKPO OUGCLOOTIKA Sev £XEL KAVEVA VONUO; MEe TIOLO TPOTIO TLOTOMOLETOL N
QUBEVTIKOTNTA TOU LOLOKTHTN TwV SeSOUEVWY;

MNwg avtietwniotnke n Olaxeipon NG aocpaholg emkowwviag oto enimedo
Staotpwpdtwong tou TCP/IP;

Moleg eival oL Baolkég apxeG ot omoleg Baoiletal n pebBodoloyia Siaxeiplong
aodpaielag tng petadopag Sedopévwy ( TLS - Transport Layer Security);

MeplypaPte tn Aettoupyia xprong evog Yndlakol MLOTOMOLNTLKOU.

Moleg eival ot ouvnBelg peBodol mapafiacng Twv MANPODOPLAKWY CUCTNUATWY;
MeplypaPte TIC PAOCIKEG KATNYOpleg E€MIOECEWV KOl TOLO XOPOAKTINPLOTIKA TNG
aodaielag napaplalovral.
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22.

23.
24,

25.
26.

27.

28.

29.
30.

Av palika ekatovtadeg Xproteg o' OAo TO KOOUO £0TEAVAV CUVEXOUEVA TIAKETA
eAéyxou pe to MPWTOKOAAO ICMP, &nAadr ekteloloav TNV eVIOAN ping Mpog Eva
OUYKEKPLUEVO €EUTINPETNTH KATIOLAG UTNPeciag ylwa mapdadelypo webserver, TU
eldoug eniBeon Ba giyape; AKOLOAOYNOTE TNV OMAVTNCN 0OC.

Awote éva mapadelypa anod kabes katnyopla enibeong and eoKEUUEVEG AVOPWTILVEG
EVEPVELEC.

AVadEPETE TA PETPA QVTILETWITLONG TWV ATIEAWV aoPAAELOC.

Moleg ivat ol Baolkég Aettoupyieg mou ektehoUv cuvnBwc ta firewalls;

Eva firewall enutpémnel tnv l0gpXOUEVN KAl EEEPYOUEVN ETIKOWVWVIA OE €va TOTIKO
Siktuo oTig BUpeg TCP 80 kat 25 koL amayopeVEeL TNV KukAodopia otig BUpeg 21 Kkal
23. Moleg umnpeciec ALOSIKTUOU ETUTPETETAL OTO ECWTEPLKO TOU OLKTUOU Vo
ETIKOLVWVAOOUV LE To AladikTuo;

Ti elval éva Z0otnuoa Atoxeipiong Aodalelag MAnpodoplwy kat mwg Stapopdwvetal
£voL TETOLO cUOTNUO;

‘Eva cUotnua avixveuong ewoBoAwv IDS mola ouvnOn ixvn mopoPLacswv pnopsi va
QVLXVEUOEL

Mola n dtadopd evog cuotrpatocg IDS kot evog IDPS;

MepypaPte tg ddoelg yw tnv ovamtuén evoc Iuotnuatog Alaxelplong tng
Aodalelag NMAnpodoplwy (ZAAN) Kat avadEPETe Ta MAEOVEKTHOTA TNG ULOBETNONG
£VOC TETOLOU GUOTHUOTOG OTNV TOALTIKH A0PAAELAG EVOC OpYAVIGHOU.

Acoknoelg otnv AiBouca Epyaotnpiou

Acknon 1: Kpuntoypadnon /Anokpuntoypadnon e tnv péBodo Caesar Chipher

3TO €PYAOTNPLO OL HOBNTEG Umopolv va Slepeuvroouv Tn HEBoSO Kpumtoypddnong Kalt
amokpurtoypadnong OeSOHEVWV KELWWEVOU WUE TN XPNon &eKMAlSEUTIKOU gpyaleiou-
BonBruatog yia to eAAnVikd aAdaBnto mou PBpioketol o SKTuakoUug TOTMOUC, OMWG
dalvetal 0TV MAPAKATW EKOVA.

B (25 unread) - sokinl967 .. % | M Buacoyépeva (14 -nefte. * | Lo 12 MaBnue: Aimua Yr. | [ o Aokioaq Snpovpyis. X | W merypt - Wikipedia, the ... % | btz

users.sch.gr/xefterakis/ caesar.html

CAESAR CHIPHER KPYIITOI PAOHXZH / AIIOKPYIITOI PAOHEH

O aky6ptBuog viomomnks nio exombevTikong LOYoug Kot KPUITOYPaQE! Ko AToKpUTTOYpunsi Keilevo pévo e Kepohoio EAAnviKd ypdupata yopic tévons.
Mropzite va ohhdlztz o kKhatdl pe npée and 0 péypr 23
To =1l siven petatdmon tov chedpnrov xota 3

KEIMENO KPYIITOI'PAOHEHY
KEIMENO EIZOAOY ATTOKPYNTOTPA®HEHY
Aomen metpo Zedoomen ASTYR TOXYA POPASTYK
Kpuntoypagnan | AnokpunToypdpnan |

Ewkova 10: Caesar Chipher
(Mnyn: http://users.sch.gr/xefterakis/caesar.html)

L Apaotnplotnta 1n

OL paBbnTég ava opAdeg UMOPOUV VO SLEPEUVHOOUV TA XOPAKTNPLOTIKA TOU aAyoplOuou
Caesar Chipher avtaAAdoovtag pnvopata xpnotponolwvtag Stadopetikd KALSLA.
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Aoknon 2: Kpunttoypadnon/Anokpurntoypddnon HE CUMHETPKO KAELSL

' auth TV doknon Ba XPNOLUOMOLACOUKE TV €VIOAR mcrypt yla thv Kpumrtoypddnon
QPXELWV. ITNV TIPAYUATIKOTNTA N eVIOAr] mcrypt amotelel avtikatdotaon thg dnuodiloug
evtoAng crypt tou Unix. H evtoAn Crypt ntav éva epyaleio kpumrtoypadnong mou
XPNOLUOTIOLOUOE TOV aAyOplOpo Kpumtoypddnong tng YEPUAVIKAG pnxavng “Aiviypa”. H
HNXOVH oUTA XPNOLUOTIOONKE yla TNV HETAS00N TOAEULIKWY UNVUUATWY KOTA To SeUTEPO
TOYKOOULO TIOAEHO. INUEPA TO TpPOypoupa Mcrypt umootnpilel €va clUvolo amod
Sladopetikolg alyoplBuoug kpuntoypadnong dedopévwy, 6mwg o AES.

Jtnv oucia Ba XPNOLUOTOLCOUUE TNV eVTOAN oTo linux yla va kpumtoypadrooupe apyeia
O6ebopévwy. Ymapyxouv avtiotowxeg Slavopég yia linux kat Windows mou Tpémel va
eykataotaBouv kabwg kat StadeSopéva script oe php yla TNV EVOWHATWON Tou o€ oeAideg
oto Awadiktuo.

BApa 1: H oOvtagn tng eVvioArg
MropoU e va eKTEAECOUE O £va TEPUATIKO Tou linux tnv evtoAn:
mcrypt --help

yla va SoUpe tn ouvtaén Kol OAEC TIC MOPOUETPOUG TIOU TTAPEXOVTAL, TLY. Yl va dolue
OMouc toug Sltabatpouc alyoplBuoug kpumtoypddnong ou unootnpilovtal eKTEAOUUE TV
EVTOAN:

mycript --list .

) nick@nick-U40Sd: ~

Report bugs to mcrypt-dev@lists.hellug.gr.

nick@nick-u40sd:~$ mcrypt --list

cast-128 (16): cbc cfb ctr ecb ncfb nofb ofb
gost (32): cbc cfb ctr ecb ncfb nofb ofb
rijndael-128 (32): cbc cfb ctr ecb ncfb nofb ofb
twofish (32): cbc cfb ctr ecb ncfb kofb ofb
arcfour (256): stream

cast-256 (32): cbc cfb ctr ecb ncfb nofb ofb
1oki97 (32): cbc cfb ctr ecb ncfb nofb ofb
rijndael-192 (32): cbc cfb ctr ecb ncfb nofb ofb
saferplus (32): cbc cfb ctr ecb ncfb nofb ofb
wake (32): stream

blowfish-compat (56): cbc cfb ctr ecb ncfb nofb ofb
des (8): cbc cfb ctr ecb ncfb nofb ofb
rijndael-256 (32): cbc cfb ctr ecb ncfb nofb ofb
serpent (32): cbc cfb ctr ecb ncfb nofb ofb

xtea (16): cbc cfb ctr ecb ncfb nofb ofb
blowfish (56): cbc cfb ctr ecb ncfb nofb ofb
enigma (13): stream

rc2 (128): cbc cfb ctr ecb ncfb nofb ofb
tripledes (24): cbc cfb ctr ecb ncfb nofb ofb
nick@nick-U405d:~5S

Ewkova 2: AtaBoipol AAyoplBuol Kpuntoypdadnong/Anokpumntoypadnong

BAina 2: Kpunttoypadnon

Mo va KpUTToypodriOOUHUE €vol OPXEL0 HE Ovopa nocrypt.txt xpnoluomolwvtag Tov
oAyoplBuo kpumtoypadnong blowfish exteAolpe tnv evioAn:

mcrypt -a blowfish nocrypt.txt

omou Ba pag Intndel n A£En kAelSl SVo dopéc. To peEyeBog tou KAeldlol Sev mpEmeL va
Eemepva Toug 512 yapaKktrpeg.

MepiBadiov epyaciag Ubuntu

] *nocrypL.txt 3%
AMOYE GA IYNANTHOOYME ITO [NQITO MEPOL KAI QOPA.

Ewkova 3: To gyypado mou Ba kpumntoypadnBel
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Eniong umopoUpe va XpnoLUOTIOL)COULLE TNV TIOPAUETPO -U YLa Vo StaypaoupLEe TO ap)LKO
apxelo kata tnv Stadikaoia Tng Kpumtoypadnong.

META TNV eKTEAECH TNC EVTOANG TAPAYETAL TO KpUTITOYpadnUEVO apxeio nocrypt.txt.nc

Kal gival aduvarto va To avoiou e Pe £va KELLeVOYpAdO, OMWE PalVETAL TTOPAKATW.

nick@nick-U485d:~S mecrypt -a blowfish nocrypt.txt

Enter the passphrase (maximum of 512 characters)

Please use a combination of upper and lower case letters and numbers.
Enter passphrase:

Enter passphrase:

{File nocrypt.txt was encrypted.
nick@nick-u4esd:~$

-

nocrypt.txt.nc (~) - gedit

n_ ’ Avolypa v E Anofrikeuon

|] nocrypt.txt.nc ¥

ANAG Keipevo ¥ TMAGtoc atnAoBETn: 8 v Ip1,ZtnA 1

Ewkova 4: AlOTENECUA ETA TNV KpUTITOYPAdnon
BAua 3. Anokpumntoypadnon
Mo va amokpUTIToypadpriCOUE TO APXELO EKTEAOUE TNV EVIOAN:

mcrypt -d nocrypt.txt.nc

Kol Snpiovpyeital To amokpurntoypadnuévo apxeio pe dvopa nocrypt.txt.

L Apaotnplotnta 2n

1. AlEpEUVAOTE TA XOPAKTNPLOTIKA Tou oAyoplBuou Blowfish kal twv GAAwvV
oAyopiBuwv Tou umootnpilovtal and to epyaleio Kpumtoypddnong mcerypt.
Evtomniote tov aAyoplBpo mou avtiotolyel otov AES-128.

2. OLpaBntég, eite katd dtopa site katd opddeg, Oa pmopovcav va cUUGwWVHooUV
HETaED TOUG KATOLO MUOTIKA KAEWLA Kal va oavtaAAdgouv kpumrtoypadnuéva
punvouoTa akoAouBwvtag Ta mapanavw Bruota.

Acknon 3: Kpuntoypadnong/Anokpuntoypadnong e Tn Xpion Anpociou KAELSLOU

' auty tnv aocknon 6a XpnOLUOTIOLCOUUE TO €£PYyOAElo gnupg TOU MO EMLTPEMEL
Aewtoupyleg kpumrtoypddnong-amokpumtoypddnong Snuoctou KAsWSLOL kot Pndlokwy
uroypadwv. To epyaleio aUTO £PYETAL IPOEYKATECTNUEVO O OPKETEC SLAVOUEC TOU linux.
Av 8ev eival gykateotnuévo, umapxouv 6Slavoueg ywa Linux, Windows kat MacOs mou
pumopoUV va  eykatootaboUv OTOUC UTIOAOYLOTEG TOU epyaoctnpiou. Mrmopeite va
avalntnoste meplocotepeg MAnpodopieg¢ oto Siktuakd tomo https://gnupg.org. OAn n
Aewtoupyla tou  epyaleiou gnupg, mou Ba Solpe, ulomoleital os popdr EVIOAWY
TEPUATIKOU, TOPOAX QUTA UTIAPXOUV OPKETA epyaleia pe ypadikd meplBaAlov Tou
Xelpilovtal TIg evtoAég Tou GnuPG, 6nwg to gpa i To seahorse k.d.

Brjna 1. Anpovpyia {evyoug KAELSLWV

ApPXLKA KATA TNV Kpuntoypadnaon He To dnuocto KAsLSL mpenel va SnuioupynOet éva {euyapt
SnuocLlou-16LwTLkoU KAELSLOU. H evToAn yla tnv Snuoupyla Twv KAELSLWY gival:
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gpg --gen-key

gpg (GnuPG) 1.4.11; Copyright (C) 2010 Free Software Foundation, Inc.
This is free software: you are free to change and redistribute it.
There is NO WARRANTY, to the extent permitted by law.

ApXlkd pag {ntate va emdé€oupe Tov  aAyoplOpo  kpumtoypddnong Tmou Ba

xpnotlgorotjooupe petafy Twv RSA kot DSA/Elgamal. Mpoteivetat o alyoplBuog
DSA/Elgamal, kaBwg dev umdpxouv TEpLOPLOOL OTN Xprion Tou

NopakoAd emLA€ETe TOV TUMO TOU KAELdL0U mou OéAete:

(1) RSA and RSA (default)

(2) DSA and Elgamal

(3) DSA (y.a unoypopn pévo)

(4) RSA (yLa unoypapn pévo)
H enidoyf ocag; 2
OL enodpeveg emhoyEC adopouv To HAKOG KAELSLOU KoL TNV SLAPKELA TOU.
DSA keys may be between 1024 and 3072 bits long.
What keysize do you want? (2048) 1024
To péyeBog KAeLdL0U mou {ntRénke eivar 1024 bits
Noaparadd opicte ylLa méoo rKaLpd 1o KAeLdl Oa gival &ykrupo.

0 = to KAe1dl dev AfjyeL moté
<n> = 10 KAe!d( AfjyeL oe n pépeg

<n>w = to KAeldl AfyeL oe

o)

epdopadeqg
<n>m = to KAeLdl AfyeL oe n pRveg
<n>y = to KRAeldi AfyeL oe n €1q
To RAe1d( sivaL éyrupo yia; (0) O
Key does not expire at all
Is this correct? (y/N) y
TéNog pag {ntolvtal oTolyela, Omwg To 6voua, SltetBuvon nAektpovikol Taxudpopeiou ou

Ba cuoyetiotoUV Kot Ba tautomololV To KAeLSi, kaBwg kat pio Muotiky @pdon mou Ba pag
ETUTPETEL TN XpNOLUOTOlnon Tou WLwTLkoU KAELSL0U.

You need a user ID to identify your key; the software constructs the
user 1D

from the Real Name, Comment and Email Address in this form:
"Heinrich Heine (Der Dichter) <heinrichh@duesseldorf.de>"

AAnO.1vé 'Ovopa: Nikos X.

AvrevOuvon Email: gtestdsek@gmail.com

Zx6ALo: Auto eLval eva OOKLpacTLKS KAeLdi!

Xpnoitponoteite to utf-8' ocet xapaktHpwv.

EmiAéEate to USER-ID:

"Nikos X. (Auto giLval gva OJOKLPACTLRKO KAeLdi!)
<gtest4sek@gmail .com>"
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AAAayn (N)évopa, (C)oxdéAio, (E)mail 1 (O)evtafer/ (Q) teppatiopdg; o
Xperaleote pLa $pdon KAeLO( yLa VO IPOCTATEUOETE TO PUCTLKS KRAELO(.
Katomiv nmapayetal To {euyapl KAeWSLwv. EMeldn o adyoplBuog, mou nmapdyovtal oL Tuyaiot
npwtol aplBuoi, Baociletal os tuxaia bytes mou ypnoluomoloUvTaL AMO TNV UVAUN TOU
UTIOAOYLOTH, 0 aAyOPLOUOC Hag TPOTELVEL va ekteAEécoUE S1adopeg AAAEC AeLToupyieg otov
UTTOAOYLOTH.

IpéneL va dnuioupynbolv moAAd tuxaio bytes. Eivat KoAf 18&éa va KAVETE

KanoiLa epyacia (DIANKTPOAOYNOTE, HETOAKLVACTE TO MOVTIKL,
XPNOLpomo LAOTE

Toug d10OKOUG) KATA TN O LAPKELO UMOAOYLOPOU NPpATWV opLOpdv. Autd divel

otn YEVVATPLA TUXAiwv aplOpdv pLa euratpia va paléfel opxreTti
eviponia.

o o T T o o T e L S S O S o S o e o e
o o e o S O L o o O S S e
e > +++++

Aev unmdpyxouv oapketd dLabéoLpa tuyxaio bytes. Ipoteivetal va
avapeivete 1

Vo QmaoXOAE(TE TO A€LTOUPYLKS oUotnua PEXPL AUTO VA OUYKEVIPAOEL
nepLocdtepn eviponia! (Xpeiralovial 156 nepiLocdtepa bytes)
NpémeL va dnuioupynbolv moAAd tuxaia bytes. Eivatr koA L1déa va rRAvVETE

KanoiLa epyacia (DIANKTPOAOYNOTE, HETOKLVACTE TO MOVTIIKL,
XPNOLpomo LAOTE

Toug d{0oKOUG) KAT& TN dLAPKE LA UMOAOYLOPOU mPpATOV oplOpdv. Autd divel

oTn YeEVVATPLA TUXai®Vv aplOpdv pra evkatpia va paléfel aprety
gvipomia.

o o L S o L et o o O
L S o S T L T S S S e
+>_+++++ +H+++ANAN

gpg: key 218051DA marked as ultimately trusted

10 SnuéoLo KAl TO PUCTLKS KAeLd( BdnpLoupyndnkav Kol UNOYPAPHKAV.

gpg: éAeyxog tng¢ trustdb

gpg: 3 marginal(s) needed, 1 complete(s) needed, PGP trust model

gpg: depth: 0 valid: 2 signed: 0O trust: 0-, Og, On, Om, OFf, 2u
pub 1024D/218051DA 2015-08-24

Key fingerprint = B220 22D2 BB69 F8BA 6716 351C 33F2 AE7D 2180
51DA

uid Nikos X. (Autd egival éva dokLpaocTLKO KAeLdi!)
<gtest4sek@gmail .com>

sub 10249/874D9A17 2015-08-24

AdoU SnuioupynBouliv ta KAELSLA, TO OWWTIKO KA£WSL PpuAdooETAL EOWTEPIKA HEOA OTOV
UTIOAOYLOTH KoL TO SNOCLo KAELSL TIpETteL va To e€Ayoupe Tpog dnuocisuon

Ta xapaktnplotikd tou dnudctou kAeldlol mou epdavifovral kol MpEMeL va yvwpiloups,
WOoTE va pmopoU e va to Staxelpllopaots, sivat ta: ulD, keylD kau fingerprint.

JTO CUYKEKPLUEVO TtapAdelypa sival:
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e uid: Nikos X. (Auto elval éva Sokilpuaotikod kAeldi!) <gtestdsek@gmail.com>

o keyid: 218051DA

o fingerprint: B220 22D2 BB69 F8BA 6716 351C 33F2 AE7D 2180 51DA
JTIG TIEPLOCOTEPEG TIEPLMTWOELG, TIOU OTMALTE(TAL N ELl00YWYN TOU ulD PE TNV MOPAUETPO —U,
UmopoUUE va XpnotpormoLjooupe to keylD pe tnv mopApeTpo -k.

A Apaotnpotnta 3n (A’ M£pog)

1. Apxika Ba pmopoloe va EEKWVAOEL O ATOULKO ) o€ OHadIKO emimedo pYéoa oTo
£PYOOTHPLO HLa LOTOEEEPELVNON YLa TNV Slepelivnon TOU TPOYPAUMATOG PGP Kat
kat' eméktacn Tou GnuPG. Emiong BOa pmopoucav va SiepsuvnBolv  Ta
XOPOKTNPLOTIKA Twv aAyoptOuwv RSA kot DSA/Elgamal.

2. Katomwv Ba pmopouoe va diepeuvnBel n evioAry gpg —help n omola gudavilel
OAEG TIG MOPAUETPOUG KAl TN oUVTAEN TWV EVTOAWY TOU £pYaAEiou.

3. Téhog, oc atoplkd emimedo 1 opadiko emimedo, ol pabntég Ba mpémel va
Snuoupynoouyv ta Sikad toug Leuyapla KAEWLWY akolouBwvtag tn Sladikacia,
OTwg ExeL meplypadel.

Brpa 2: E€aywyr) Anpooiou KAeLSLoU

210 enoOpEeVo BrApa TPEMEL va EAYOUE TO SNIOOLO KAELSL KAl VOl TO LETASWOOULE G' AUTOUG
He Toug omoloug BéAloupe va avtaAldocoupe Sedopéva mou €xoupe mpootateloel. H
€VTOAN yLa TNV e€aywyr Tou dnuoatou KAELSLOU gival: gpg -a --export -o [ovoua apxeiou].

H mapduetpog —export evepyorolel tnv eaywyn Tou SnUOoLou KAELSLOU KoL N TTAPAUETPOS -
a XPNOLUEVEL, WOTE N e€aywyn Tou KA£LSL0U va yivel og popdn 7 bit ASCIl kelpévou avti os
pnopdn binary mou eivat n mpoemidoyn. O Adyog yL' auto sival, 0TL ¢' autr Tth popdn Unopel
gUKoAa to dnuoaolo KAeldl va to Slaxelplotel KAmolog cav Keipevo. Katomv mpémel pe
KATOLO TPOTO va TO ONUOCLEVOUUE, EITE QVAKOLWVWVOVTAG TO HECW NAEKTPOVIKOU
taxudpopelou, gite péow OLKTUOU, £iTE YE TO XEPL N EKTUTIWON, AV TO KAELSL lvol apKeTa
ULKPO, lte TENOC SNUOCLEVOVTAG TO O KATolo dnuocto eEumnpetnth KAelWSwwv (public key
server). Mo eploootepeg MAnpodopieg yla tnv dnuoacievon oe keyservers cupPouleuteite
™ oeAida https://www.gnupg.org/gph/en/manual/x457.html.

apg -a -—-export -0 pkfile.txt
cat pkfile.txt

Version: GnuPG v1.4.11 (GNU/Linux)

mQG i BFXaxUcRBADTY8sW8htJYRENMRHr2D 1z8UCQL iH/Y rtMBAStKT IWynul jwdY
UUBK7YuFoRDR8h/FFfHFM+Pn9k5G0 jmmre7Sz8QWeXitf2uuBjuQJV6hBATMO7DPi
J/qd/ouebg74+BXmWBK7 1wo j WLWG+QoVMj IVW7X jmHVLG5zX78KALJurawCg 1 YSU
Xjn5XpMKJIGonjGyi 11ATFaUD/ j YFQInH I st5VYPer+zACa3icFjnA7p00Hy/C7xZ
hYulj/jlZcbINP+eXfwmPwMcN4TGV5j 1tNE25Q1Pyne5Dwg3M3ahbUJckFcADJoOS
Zy1SjVqUNed I rjpyfDFGx98mwUFU7/v2LhjXj1FOVMOvCcuPRcpNiwmkCS jmmsts8
+RvGBADQbTS12FiBIMZXRkpKj I 1IPhE/H+Gu8VIc3jedwjk/xZNB8Xmz I YFFSi1EAm
m5q3vT j jalaM8DhTW3oMVoq4B7w5 jFLBL/7 1gXb9YeNiv/S03WgsP+FFAvv/BGid
OnzdgOy 1hFeY1Zk1HI8G+TiN4W7xntgp72h1Xe In7vwuKJ7cqrRhTml rb3MgWC4g
KM6Rz4XPhM6/ IM61zrnOvc6xzrkgzrXOvc6x1CDOtM6/zrrouc68zrHPg8+Ezrn0O
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us+MIM66zrvOtc65zrTOryEp 1DxndGVzdDRzZWtAZ21haWwuY29tPohiBBMRAgAI
BQJV2sVHAhsDBgsJCACDAQYVCAIJCgsEFgIDAQIeAQ I XgAAKCRBe76Lwg5U+YTud
AJ91p6D+KhaboueGP3By4Q/ j30F32ACTha+JQmKx7Fm3hBOuPFUC1RpXL265AQ0E
VdrFRXAEAJhNLLFNhOKH+CdztzV4DaFpBLXj5x29Ui1CXkJno92yRcXhUel02VZDB
7uHzaOKDAETwo jRNUy1TTZa02qtOVWYWs j uN+J91ggGDuW I ARVWyVBrJ2BhtY4r7
h70BU+gmUgSdFunmT50FQUVHAP809PqSweqyS7 i 3mYV1gBhX87 i XAAQNBACL 1 oDx
gAlyg2jcj f3FFQJaCiSpgeyKFZMB2E464EmsaxpdA3011J47aYo/5aHbPqfgTZ0J
QjO0Qlysq76fERhaLwdesqcakz/VkugPH2uzf+u9XG88thUwtiOFnn8P8SC5FyAWX
01S/gj 3bMC+TME010dkON4teWp8KHYCvxk3Jd4hJIBBgRAgAJIBQJIV2SVHAhSMAAOJ
EF7vovCr1T5hZJ4AnRMN+d5218J2YCZBMvY8shxYcwncAJOhVWRTXNEBOEmjzcfn
EsBY3VTbzg==

=Spdw

ATO TNV AAAn mAeupd umapxet n duvatotnta e€aywyng Tou OLWTIKOU KAELSLOU WE ThV
EVTOAN:

gpg --export-secret-keys key-id [ulD] -o [Apxeio E€aywync]
gpg -a --export-secret-keys -u gtestdsek@gmail.com -o pksecret.txt

cat pksecret.txt

Version: GnuPG v1.4.11 (GNU/Linux)

1QHhBFXaxUcRBADFY8sW8htJYRENMRHr2D 1z8UCQL iH/ Y rtM6AstkT IWynul jWwdY
UBK7YuFoRDR8h/FFHFM+Pn9k5GOjmmre7Sz8QWeXitf2uuBjUQIV6hBATMO7DP i

J/qd/oue6g74+BXmWBK7 Iwo j WLWG+QoVMj IVW7x jmHVLG5zX78KALJurawCglYSU
XJn5XpMKIGonjGyi111ATFauUD/JYFQOnHIst5VYPer+zACa3icFjnA7p0O0Hy/C7xZ
hYulj/jlZcbINP+eXfwmPwMcN4TGV5j1tNE25Q1Pyne5Dwg3M3ahbUJckFcADJoS
Zy1SjVqUNed I rjpyfDFGx98mwUFU7/v2LhjXj1TFOVMOvcuPRcpNiwmkCS jmmsts8
+RVvGBADQbTS12F1B1IMZXRkpKj 1 1PhE/H+Gu8VIc3je9wjk/xZNB8XmzlYFFS1EAm
m5q3vT j jalaM8DhTW3oMVoqg4B7w5 j FLBL/ 7 1gXb9YeNiv/S03WgsP+FFAvV/BGid
OnzdgOyl1hFeY1ZkIHJI8G+TiN4AW7xntgp72h1Xe In7vwuKJ7cqv4DAwJIwS5/ i1h8ayJ
EWC3GQTtrdxEODK0sQ4QXc81C/7D7Be6C5tHKRrOLZh5BXb13teOvZZAj i FAy4bL
QuUG39LRhTmI rb3MgWC4gKM6RZz4XPhM6/ IM61ZzrnOvc6xzrkgzrXOvcox 1 CDOtM6/
zrrOuc68zrHPg8+EzrnOus+MIM66zrvOtc65zrTOryEp IDXndGVzdDRzZWtAZ21h
awwuY29tPohiBBMRAgA1BQJV2sVHAhsDBgsJCACDAgYVCAL1JCgsEFgIDAQIeAQI X
gAAKCRBe76Lwg5U+YTudAJ91p6D+KhaboueGP3By4Q/ j30F32ACTba+JQmKxX7Fm3
hBOuPfUc1RpxL26dAVgEVdrFRXAEAJhNLLFNhOKH+CdztzV4DaFpBLXj5x29Ui1CX
kJno92yRcXhUe102VZDB7uHzaOKDAETwWO j RNUY1TTZa02qt9VWYWs j uN+J91ggGD
uWIARVWYVBrJ2BhtY4r7h70BU+gmUgSdFunmT50FQuVHAP809PqSweqyS7i3mYVl
qBhX87 i XAAQNBACL 10DxgAlyq2jcj F3FfQJaCiSpgeyKFZMB2E464EmsaxpdA30l
1J47aYo/5aHbPgfgTZ0JQj0Q1lysq76FERhalL wdesqcakz/VkugPH2uzf+u9XG88t
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hUwtiOfnn8P8SC5FyAWXx01S/gj3bMC+TME010dkON4teWp8KHyCvxk3Jd/4DAwIw
5/1h8ayJEWDarMTRKCLkTV+itgl/qldQTgbV49uLNirzatRIbBFjZA+5QDAOXEL4
PGzNQqTt9/XSqpl1QDWZTqSkdOWx+MQ 1 hJBBgRAgAJBQJIV2sVHAhsMAAoJEF7vovCr
1T5hZJ4A0JA0AS IULTF3EQaTEPENDYV6EGLXKkrAJOTwg8N 123 1pSOvQBV6KWO5g2Kx
x0==

=ypEv

Tnv e€aywyn Tou WBLWTIKOU KAELSLOU TNV KAVOUUE HOVO YLt AOyoug TpoANPNG, MEPLMTTWOEWY
KOTOOTPOdNC N OMWAELAG, £TOL WOTE VA UMOPECOUME VA TO €L0AYOUME Eavd otn Bdaon
KAelblwv. e Kapia mepimtwon 8&v TO OVAKOWWVOUUE Kol &V TO AMOOCTEAAOUUE HEOW
SNUOCLWV KaVaALWVY ETILKOWVWVIAG.

A Apactnplotnta 3n (B’ Mépog)

4. 3' auth ™ $dAon oL padntég mpEmeL va e€dyouv To Snuoclo KAELWSL Kal va To
HeTadwoouV e kaBe Suvatd Tpomo oToug AAAOUG LaBNTEG.

5. Kotomw Ba pmopouoe va yivel pla Lotoefepelivnon yla SnUOcLoug eEUNNPETNTES
KAELOLWV KOlL VA YIVEL pLla SOKLUOOTLKE KOToxwpnon KAEWSLwv.

BApa 2. Miotonotntikd avakAnong

Av yla Kamolo AOyo to KAeLSL axpnoTeuTel, yla mapddelyua EEXACOUUE TN LUOTIKA dpdon,
xaBel 1 Swaypadel n Slappeliosl 10 WOWTIKO KAeldl, TPEmMeL pPe KAmMolo TPOMO va
YVWOTOTIO)OOUUE TNV avakAnon tou Onuéolou kAeldlol, blaitepa oav TO €XOUUE
YVWOTOTIOWOEL 0 gupeia KAlpoka. AutO To PoAo €XEL €va TILOTOMOLNTIKO QVAKANONG
KA£LS100. Mo v SNULOUPYHCOUE TO TILOTOTOLNTLKO XPNOLUOTIOLOULE TNV EVTOAN:

gpg --gen-revoke [ulD]

H mapduetpog --gen-revoke gvepyorolel tn Asttoupyia nuLoupyiag Tou TLOTOMOLNTIKOU Kalt
to [ulD] avadépetal o pépoc i 6Ao to userlD mou Tautomnolel To KAeLSL.

gpg -o pist _anaklisis.txt --gen-revoke gtest4sek@gmail.com

sec 1024D/AB953E61 2015-08-24 Nikos X. (Autéd sivaL éva SoxLpaoTLKS
kKAe1d(!) <gtestdsek@gmail.com>

Oa pag IntnBei o Adyoc mou BEAoupe va SNULOUPYCOUE TO TILOTOTOLNTLKO.

Create a revocation certificate for this key? (y/N) y

Nopakodd emitAéfte tTnv altia yLa tnv avaxAnon:

0 = Aev éxeL oplotei aitia

1 = To xAe1dl éxeL exktebel

2 = To KRAeld( éxelL mapaxopepbel

3 = To RAe1d( de xpnoipomotieital MAEOV
Q = AxrUpwon

(IBavd va OéAete va emlAéfete 1o 1 €d0)

H anégaocn coag; O
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NANKTPOAOYHOTE HLA NPOALPET LKL HEPLYPAPR * TEAOG PE pLa &deLa ypoppn:
>

Avtia yLa avaxrAnon: Aev €xelL oploteil ailtia

(Aev 566nke mepLypoepn))

Is this okay? (y/N) y

TéAog Ba pag {ntnBel n Muotik Opdon mou elval ouvSeSEUEVN UE TO LUOTIKO KAELSL.

You need a passphrase to unlock the secret key for

user: "Nikos X. (Autd egivalL éva doxiLpoctikd RAeLd(!)
<gtest4sek@gmail .com>"

1024-bit DSA key, 1D AB953E61, created 2015-08-24

Efavayraopdc £fédou oe Owpariopévo ASCII.

To miotonolntLkS avAKAnong dnuLoupynonke.

Noapakadd peTarLvelicote TO O €va péoco mou pmopeil va Kpuptel eUKOAQ
ga&v n
Mallory amoktfice. npdéoPaocn oe autd 1O nmiLoTomoLnTLKS pmopei va

axpnotevoe L

1o KAe1di cag. Eivalr €fumvo va tundoete AUtd TO MLOTOMOLNTLKS KAL VA
10

QUAGEETE HOARPLA, YlO TNV MEP(NTWOn mou to péco dev dLafaletal mia.
AAAG

NPOoOXN TO OoUOTNUA E€KTUNWONG OTO HNXAVOHHA ocog¢ pmopei va amodnkevoel
v

€RTUNOON KL VA& TnVv KAvel dLaBéoLpn oe &Adoug!

InUavTLKO gival va amoBnkelooupe oe acdaAEG LEPOC TO TILOTOTOLNTIKO €KEl, Omou Sev
UTIApXeL TpoaBacn amd dAloug, adol pa mBavr Slappor] UMOpel vo oXpnoTeVUosL To
KAelbl. Ze mepinTwon avakAnong UMOPOoUUE aKOUQ va OomokpuTttoypodoUpe moAalotepa
O6ebopéva pe TO LOLWTIKO KAELWSL Kkal vo emoAnBevoupe umoypadég, onwg Ba Sdolpe
TapaKATW, aANG TTAEov Sev Ba gival duvatn n kpumtoypdadnon vEwv dedopévwy.

A Apaotnpotnta 3n (I’ Mépog)

6. ' autiy tn O&pactnplotnta oL padntég Ba mpémel va  dnuloupyrnoouv
TILOTOTIOLNTIKA. OVAKANONG KAl VO TA TPOOCTATEUCOUV amoBnKeEVOVTAG Ta OF
KATTOLO TIPOOWTILKO pAKeAO.

7. e tehlkn pAon PETA TNV EKTEAECH TWV EMOPEVWY SpaoctnplotTwy Ba pumopolos
va yivel avakAnon tou dnuoactou KAELSLOU.

BApa 4: Elocaywyn Anpootou KAeLSLo0.

Twpa, otnv TAEUPA TOU TAPOANTTN, TIPEMEL TO ONUOCLo KAEWSL TOu OmooToAéa va
amoBnkeutel oe kamowa Alota — Pdon Oebopévwv KAELWSWWY, WOTE va MUMopel va
xpnotuorolnBeil e to epyaleio gnupg otn Stadikaoia kpumtoypadnong. H evtoAn yla tnv
gloaywyn tou dnuoactou KAeLWSLoU eival gpg --import [6eSopéval

gpg --import pkfile._txt
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gpg: key 218051DA: "Nikos X. (Autd eivalL éva SorLpacT KO KAeLd(!)
<gtest4sek@gmail.com>" not changed

0Opg: ZuvoALkOg aplOpédg mou emefepydotnrav: 1
apg: oapetdpAnta: 1

Eniong £xoupe éva oUVOAO ATO eVIOAEG KOl UIMOPOULE va Slaxelplotole tn BAoh e Ta
KAELOLQ, elTe T £XOUE SNULOUPYNOEL EUELC £lte TA €XOUUE elodyel WG SnUooLa KAELSLA.

Ma va gpdavicoupe AOTEC HE TA YVWOTA KAELWSLA KOL TO XOPOAKTNPLOTIKA TOUG Ol EVTOAEG
elvat:

e gpg --list-keys. Epdavilel ta Snpoocia kKAeldLa.

e gpg --list-secret-keys. Epdavilel ta tSLwtikd KAELSLA.

e gpg --list-sigs. Epudavilel Tic umoypadEg.

e gpg --fingerprint. Eudavilel To XapaKTNPLOTIKO AMOTUTMIWUA TOU KAELSLOU.

Eniong éxoupe tnv Suvatotnta va StaypaPoupe Kamolo KAELSL

e gpg --delete-secret-key ulD. Ataypddel To HUOTIKO KAELSL.
e gpg --delete-key ulD. Ataypddel To SNUOGCLO KAELSL.

TENOG €XOUE TNV SuVATOTNTA VA EMEEEPYAOTOUE TA XAPAKTNPLOTIKA TTOU oXeTi{ovTal UE TO
KAELSL, OTwg TNV SLAPKELA, TO OVOUA K.ATT.

e gpg --edit-key ulD
Me tnv evtoAr] aut é€xoupe tnv duvatdtnto va uroypAdoups to SnUoclo KAeWl w
£L0AYOVTOG UECO OTO TIEPLEXOLEVO TOU TO MIMESO aodAAELAG TTOU ETUOUUOULE.

Aivovtag Tnv evioAn:
gpg --edit-key gtestdsek@gmail.com

!
gpg (GnuPG) 1.4.11; Copyright (C) 2010 Free Software Foundation, Inc.
This is free software: you are free to change and redistribute it.
There is NO WARRANTY, to the extent permitted by law.
gpg->

Metadepopaote oto nmeplBailov Slaxelplong Tou KAESLOU OToU €XOUE TV duvatdtnTa va
SoUE TO AMOTUNMWHA TOU HE TNV EVIOAN:

gpg> frp

4

pub 1024D/AB953E61 2015-08-24 Nikos X. (Auté eivatr éva S0k LpaoT Lkd
kAeld(!) <gtestdsek@gmail.com>

ATOTUIOUN TIPWTEUOVTIOC KAeLdLoU: 6041 A15D BD2A 9821 6084 49D0 5EEF
A2FO0 AB95 3E61

Twpa umopolpe, av B€houpe, va emaAnBelvooups to KAEWSL pe tov LSLOKTATN TOU, Yyl
napadelypa tTnAEPwWVIKA, Kal adol To eMIBEBALWOOVUE, UTTOPOUUE VO XPNOLULOTIOLOOUE
TNV eVIoAN:

gpg> sign

Kol Katomwy va emiBeBatwoou e to KAELSL av éxel emikupwOEL.

Lo

gpg> check


mailto:gtest4sek@gmail.com
mailto:gtest4sek@gmail.com

uid Nikos X. (Auté eivaL éva doxiLpoaoctikd RAeLd(!)
<gtest4sek@gmail .com>

sig!3 AB953E61 2015-08-24 [(dio-unoypoen]

A Apaotnpotnta 3n (A’ Mépog)

8. 2'autn tn Spactnplotnta oL padntég Ba MpEMEL va elcayouv oth Bdon KAelSLwy
Ta SNUOcLa KAELSLA TIOU TOUC £XOUV ATIOOTAAEL.

9. Me TIc evioAég Slaxeiplong pmopolv va eAéyéouv Ta SNUOOLA Kol LOLWTLKA
KAeWS1d mou OSlabétouv, pmopoUv va Ta emefepyactolv, KaBwWG Kol va
Slaypayouv Kamolo ar’ aUTA Kal va To EaVOELoAYOoUV.

BAua 5. Kpumnttoypadnon dsdopévwv

Twpa av BéAel o TapPAAATING HE ToV LSLOKTATN TOU KAEWSWOU WE Kpumtoypodnuéva
Sedopéva xpnoLUoToLel TNV evtoAn:

gpg -e -r [ulD] [6ebopéva]
H mapdpetpoc -r avadp£peTal oTov MAPAAATTN TOU TIPETIEL VO ELOAYEL WEPOG 1} OAo To ulD
Tou LSLoKTNTN ou SnuloUpynoe to SNUocLo KAeLSL.

gpg -e -r gtestd4sek@gmail.com nocrypt.txt

Kal £toL Snuioupyeital To kpuntoypadnuévo apxeio nocrypt.txt.gpg.
cat nocrypt.txt.gpg

006/6::1*0CA<TOXPGO
1#CO20# (0900\]  90h #9000 #009000190] 0 ; OTH>ALOHTXIpHO-
#9949/ 970009001500)9ZHOr1Y} = ad9étqé: #!1 L3091/ . 90\ 07" ' 1909915664
[#0#O=#HgOSOOPOWA® “[I6UHOMOO900—"ZVAZ469 TOEGOLO

Q[ 19264061001 6000OTONTH " -
X990Z0#0OB Ly #0090 000W) m+H#YOOOIrd ™ $00#1000000+000 [ L1YOOpO9o=05y79E] .
¥9OXMut @

9J90009QWS9#99" 9H/ 9 #Oh9TOPaYE  69993-[1995<309#999!

Twpa pmopel e KATIOLO TPOTIO va OTAAEL TO KpuTtToypadnUEVO apxeio Miow otov LELOKTATN
TWV KAELSLWV TIOU KATEXEL KOL TO LOLWTLKO KAELSL KL UTTOPEL val TO armokpumToypadrosL.

A Apactnpotnta 3n (E’ Mépog)

10. ESw oL pabntég €xouv TNV SuvatoTNTA VO KPUTTTOYPAPr|COUV aPXELD KELLEVOU UE
To SNUOCLa KAELSLA TWV CUUUABNTWY TOUC KAl VO TOUG TA AlMOoTEIAOUVY, WOTE val
akoAouBnoel n Stadikacia amokpuntoypadnong.

BAua 6. Antokpumntoypadnon

Me tnv evtoAr] gpg -d nocrypt.txt.gpg pmopel o kdtoxo¢ Tou SLWTIKOU KAeWWOL va
amokpurtoypadnosl ta Sedopéva. H mapdpetpo¢ -o [Apxeio EEOSou] umopel va
XpnoLpormnotnBei yio va armoBnkeutolv ta anokpurtoypadbnuéva SeSopéva.
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gpg -0 output.txt -d nocrypt.txt.gpg
Kat, adol {ntnBei n Muotikn Opaon, yivetal n anokpumntoypadnon.
You need a passphrase to unlock the secret key for

user: "Nikos X. (Autd egivalL éva SokKLuooT LkO KAeLd(!)
<gtest4sek@gmail .com>"

1024-bit ELG-E key, ID E75AC1FD, created 2015-08-24 (main key ID
AB953E61)

gpg: encrypted with 1024-bit ELG-E key, ID E75AC1FD, created 2015-08-
24

"Nikos X. (Auté eivaL éva SoKLPOOTLKO KAeLS(!)
<gtest4sek@gmail .com>"

ATIOYE ©A ZYNANTHOOYME XTO I'NQXETO MEPOY KAI QPA.

A Apaotnpotnta 3n (2T’ MéEpog)

11. ESw avrtiotolya ot pabntég mou mapaAopBAvVouUV To opXEia KELUEVOU TIPETIEL Val
TO OMOKPUTITOYPOPCOUV XPNOLUOTIOLWVTAG TO LOLWTIKO TOuG KAEWSl, Omwg
TeEpLypAdnKe oTO Mapamavw Brua.

BAua 7. Wndrakn vnoypadn

XpNOLOMOLE(TAL YLa VA TILOTOMOLCOUKE TNV auBeviikotnta twv Sedopévwy, dnAhadn otL
epeic otélvoupe ta Sebopéva Kal OxL KAmolo¢ AANoC. Mo va TO TETUXOUHUE OUTO

XPNOLUOTIOLoUUE TIC PndLaKES uTtoypadEc.

H evtoAn yla va evepyomoljooupe Thv Snuloupyia plag Pnolakng umoypadng pe Baon to
OLwTkO KAeldi kot Ta SeSopéva sivat:

gpg --sign [6edopéval

Me tn Xpron OUWE AUTAG TNG EVTOANG TO amoTeAsopa Sev lval o€ avayvwaolpn popdn kKat
yU' QUTO XPNOLUOTIOLOUE TNV EVTOAN:

gpg --clearsign [6ebopéva]
gpg --clearsign nocrypt.txt

Kal, adol pag Intnbel n Muotikn @pdon, yl va xpnolpomnolnBel to Muotiko KAelsi,
mapayetal n ouvoldn pnvlpato¢ pe Pdon tov alyoplBuo SHA-1 kal mapdyetal To
UTIOYEYPAUEVO apXELO HE KaTAANnEn .asc.

You need a passphrase to unlock the secret key for

user: "Nikos X. (Autd egivaL éva doxipoactikd RAeLdi!)
<gtest4sek@gmail .com>"

1024-bit DSA key, ID AB953E61, created 2015-08-24

cat nocrypt.txt.asc

Hash: SHA1

AIIOYE A XYNANTHOOYME XTO I'NQXTO MEPOX KAI QPA.
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Version: GnuPG v1.4.11 (GNU/Linux)

1EYEARECAAYFAI XayMQACgkQXu+ i 8KuVPmE5pQCdHAa4/TCulUUaL9Swyb7nwFc+j
MBWAN2wQONZUPYHCGPviH+DHAedXtluJ
=yxCv

MoAAEG dopég xpetaletal va mapaxBel n Ynolakn unoypadr os EexwPLOTO apyeio, WOTE va
TN aMOoTEIAOUUE yla AOyoug peyoAUTepng aodaAelag Eexwplotad, Wolaitepa av ta deSopéva
elval og popdn binary. H evtoAr mou xpnoLUOMOLOUKE ¢' QUTH TNV TTEPIMTWON €lval:

gpg -b [6edopéval]

A Apaotnpotnta 3n (2’ M£pog)

12. ' autn T dpacTnPELOTNTA Ol HABNTEC LE TN XPrOn TOU epyaleiou €xouv TNV
duvatdtnta va Tmapdayouv TN ouvoyn unvUMATOG HME TN OuvAPTNON
KOTAKEPUOTLIOMOU Tou aAyoplOuou SHA-1 pe BAon to WLwTKO Toug KAELSL Kal Ta
Sebopéva kal eite va tnv emouvaouv wg Pndlokn uroypadn oto idlo apxeio
HUE TO Kelpevo, eite va amooteihouv tnv Ynodlakr umoypadn wg EExwpLoto
opxelo.

13. Jav 6eltepn SpactnplotnTa oL Hadntég pmopolv va Kpumtoypadnoouv To
UTIOYEYPOAUEVO apXElo KOl LETA VA TO AITOCTEIAOUV OTOUG CUUHOONTEC TOUG.

BRua 8. WnoLakn unoypadn
TéAog, av o MapaANTTNG TOU PNVUHaToG B€AeL va emaAnBeloslL tnv untoypadn, MPEMEL val

XPNOLLOTIOLOEL TNV EVIOAN:

gpg --verify [6voua umoyeypappévou apxeiou]

U

gpg: Signature made Asu 24 AUy 2015 10:33:24 nop EEST using DSA key 1D
AB953E61

gpg: Good signature from "Nikos X. (Avuté sivaL éva do0xLpaoTLxkd
kAe18(!) <gtestdsek@gmail.com>"

gpg --verify nocrypt.txt.asc

A Apactnpotnta 3n (H Mépog)

1. ESw avrtiotolya oL padntéc mou mapalapBAvouv Ta UTOYEypPAPUEVA apxeia
KELWEVOU HTopoUV va emaAnBeloouv TNV TAUTOTNTA TOU AMOCToAféd. Av Ta
6ebopéva eival kpumrtoypadnuéva, Ba TPEMEL O MPWIO OTASIO  va Ta
QTIOKPUTITOYPO.P)COUV XPNOLULOTOLWVTAS TO LOLWTLKO TOUG KAELSL Kol KATOTLV val
Ta emaAnBevoouv.

2. Qc olokAnpwuévn epyacia Ba pmopovoe va enavoindBei n Stadikaoio pe dAAo
TUTo Seb0opévwy N Xxpnolpomowwvtag yla dsdopgva pnvipata NAEKTPOVIKOU
Toyxudpopeiou.
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Acknon 4: Aiepevvnon tou firewall.

Enedn to firewall mou elval eykoTEOTNUEVO OTOUG UTOAOYLOTEG Umopel va MolkiAAeL amo
£PYOOTHPLO OE EPYACTNPLO,, TO TAPAKATW TAPASeLYUa armoteAel pla evdelktiki pébodo yia
v meplypadn tng Asttoupyiag ¢htpapiopatog kat pmopel va Stapopdpwbel katdAAnAa
KOTA TEPIMTWAON. IKOTIOG TNG ACKNONG €lval oL HadnTég va katavoolv TNV Asttoupyia Tou
firewall kot va amoktjoouv TNV KovOoTNTA va £happolouv OTOXELWSWE pubuioelg tng
AelToupyiag tou.

Yridpyxouv TOAAEC eAeUBepeg Slavopég Aoylopikol firewall kaBwg kol €UMOPIKEG TOU
Uropouv va xpnotdomownBouv  avdloya ylo Thv mpootacia amo €va otabuo spyaciag
HEXPL KaL otnv Slaxeiplon Tou Telyoug mpootaciag evog TOmikoU SIkTUoU. Mepikd AOYLOULKA
Tmou pmopel evkoAa va yivel n avalntnon toug, N ARYPn Kal gykataotacn Toug €ivol ta
ZoneAlarm, TinyWall, Comodo FireWall k.a. Ztnv cuykekpluévn mepintwon oav mopadelypa
Ba xpnoluomolnBel to mpoeykateotnuévo Ttelyog aodaielag twv Windows 7, omou Ba
edapuootel d\tpdplopa os oplopéveg BUPeg emIKOWWVIAG KOL KOTOMLV yla va Yivel
Katavontd amod Ttou¢ pabntéc Ba yivel £Aeyxo¢ oOTnV EMIKOWWVIA HE QUTA TA
XOPOKTNPLOTIKA. Inpelwvetal oOtl mapouola péBodoc pmopel va  edapuootel o€
ornotoénmorte firewall.

BrApa 1. Ytov mivaka eAéyxou twv Windows ot pabntég Eekvouv tn Slaxeipion tov Windows
Firewall

Kal eruhéyouv puBpuioelg yla mpoxwpnuévoug «Advanced settings». Edw mapouaotalovrot
o\a ta Ppidtpa mou €xouv SnuloupynBel eite autdpata amod To cuotnua eite aAmod Toug
XPNOTEC TOU UTIOAOYLOTH yLat OAEG TG ELOEPYXOUEVEC KOl EEEPXOEVEG LETOPOPEC SESOUEVWV.

~f P Windows Firewall with Advanced Secority T —— — e

¥ =
m Fie Action View Help
=g | = @ B E
[ AT S PTPPRESH icsoves Fircveal with Advaeced Security on Local Computer [Actos |
Inbgund Byles

< | Windomws Firewsll with Adv
£
‘ Windows Feewal with Advarced Securty securty for Winde: LT

Impan Pobicy.
s Expont Policy.

Crerden Restore Default Policy
Domain Profile

Disgnoe / Repair
& Wedows Frewsl is on View
i Refresh
€ Outbourd cormection that d ot match 8 nje are slowed
Propertier

Private Profile iz Active B +ep

{f

I‘ (5 \nbound connactions that do not match & ne s biocked

| R R ———

| (D Inbound connections that do not match a nue s blocked
@ Outbourd connections that do rol mefich o s ane alowed

| Public Profile is Active

& Wencows Freewald i on

(5 ibound cannections that do not match a nue are blocked

| 8 Outbourd connectiorn that do ol match a nie ene alkwed
a

Ewova 5: Windows Firewall

BAMa 2. ¥’ auto to onuelo Ba SnuioupynBei évag kavovag (diktpo) yia tnv e€epxduevn
Kivnon &edopévwy emidéyovtag «Kavoveg E€epyxopevng emikowvwviag — Outbound Rules».
Y10 mopdbupo mou epdaviletal smhéyetal «Mpoobrikn véou kavova- New Rule» kal oto
enopevo mapdbupo Stahdyou «Tumog Kavova- Rule Type» mou esudaviletal emdéyetal
«Oupa — Port».
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i Windows Firewall with LEELE Outbound Rules
B2 Inbound Rules |
% Outbound Rules

Name Group ’ Profile Enabled Acti = |

5 G inncacits o || € proinstaller1 447376365 All Yes Allo|
B N @ New Outbound Rule Wizard
Rule Type
Select the type of firewall rule to create
She: Wt e o |G Refresh
type of e would you like to craate
@ Rule Type = Export List..
@ Program E Help
@ Action @ Program

Profile
@ Name

L3

FIJE et controls connections for a program.
Port
Rule that£ontrols connections for a TCP or UDP port.

Content Retrieval (Uses HTTP,

Rule that controls connections for a Windows experience.

Custom
Custom nule.

Leam more about nule types

Ned> | [ Cancel

Ewkova 6: Anpioupyia véou Kavova

1o mAalola Stahdyou mou epdaviletal kabopiletal to mMPpwTtokoAo petadopd to «TCP»
KOl OTLC TTOPTEC 0TO AAAO GKPO TOU €EUTINPETNTI TIOU TIPEMEL va eAEyXOVTOL OL TTOPTEG «23-
80». Katomiy, otnv eMOUEVN €TUAOYI TIOU ETUTPETIEL I QTTOTPETEL TNV EMIKOWVWVIA HE OUTA
TA XOPOKTNPLOTIKA eMAEyeTal «Block this Connection» 6nAadr amotporr tng enwkowwviag.

TéNog mpemel va kaBoplotel éva ovopa yU auto to pidtpo onwg «test_firewall» pe to omoio
Ba amoBnkeutel. AMO QUTH TNV OTLYUN KAl UETA ATIOTPETETAL 00O £lval EVEPYO QUTO TO
diATtpo n e€epyOEVN ETUKOWVWVIA O UTNPECLEG TTOU KAVOUV XPron Tou MpwTtokoAou TCP
Kol BUpeg 23-80 otnv mMAeupd Tou efuTnpPETNTH. TETOLEC UTNPECIEG €lval Ol TUTIKEG
umnpeoieg Stadiktuou omwg 23-Telnet i 80 —Http K.AT.

et b to TCP or UDP? What action should be taken when a connection maiches the speciied conditions?
loes this rule apply to or

@ Allow the connection

P This includes connections that are protected with IPsec as well as those are not
Allow the connection if it is secure
This includes only connections that have been authenticated by using IPsec. Connections
Connection Securty

Does this rule apply to all remote ports or specific remote ports? will be secured using the settings in IPsec properties and nules in the
Rule node

OIS
@ Specific remote ports: i -
Example: 80, 443, 5000-5010 @ Block the connection

Ewkéva 7: Oplopdg pidtpou

TéNog mpémel va evepyorolnBel to ¢iktpo pe tnv emiloyrn «Enable Rule». Emiong étav
Kataokeualetal €va véo GIATPo TIPETEL va yivel EAeyXog OTL SEV GUYKPOUETAL E KAVOVES
mou £xouv kaBopioel dA\a ¢iAtpa.

Brpa 3. ¥’ auto to BARua moAU sUkoAa vo eheyxBel n Aettoupyla autol tou diktpou, yia
napadelypo Ba TpEnel péow £vOg PUANOUETPNTH va yivel mpoomabela ol pabntég va
mAonynBouv otnv LotooeAida http mou Tumikd xpnotpomnolel o TCP kat tnv mopta 80, OMwg
n wotooeAida http://www.sch.gr. Auéowg Slamotwvetatl OtL dev eival Suvatn n mAonynon
o’ autn v LotooeAiba. Av twpa yivel alhayr oTig puBbuicelg Tou GIATPOU Kal EMITPEMOUV
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Ol OUVSECDELG E QUTA T XOPOKTNPELOTIKA SnAadn va evepyonownBel n emloyny «Allow the
connection» Ba dlamotwBel OTL eruTpénetal MAAL n duvatdtnTa MAoRynong otnv
LotooeAida.

A Apaoctnpléotnta

1. OL poBntég pmopolV va EMKUPWOOUV TN Asttoupyia Tou oiAtpou TOU
TEPLYPAPNKE OTNV AOKNGN XPNOLLOTIOLWVTAG KArmola AAAn unhpeoia oto eUpog
Twv Bupwv Tou £xel kaBoplotel 23-80, m.x. n unnpecia telnet otn BUpa 23. Oa
umopoloav o€ YpaUUN eVIOARG va ekteheotel n telnet telehack.com pe evepyod
n 0xL To PpiATpo Tou Teixoug achaAelac.

2. e enopevo otadlo ol padntég Siepeuvwvtag Tig Suvatotnteg tou Firewall twv
Windows, Ba pmopoloav va Snuoupyrncouv GpiAtpa yla th ELOEPYXOUEVN Kivhan
1 va EAEyXouV GANQ XOPAKTNPLOTIKA OTIWG:

e TO TIpOypappa- Slepyaocia mov Snuovpynoe TNV Kivhon
e TOV UTTOAOYLOTH H TOV Xpriotn mou dnuLloupynoe tnv Kivnon
e TNV 8levBuvan 1 To eVPOC TWV SLleVBUVOEWV.
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NAPAPTHMA

N.1 NpwtékoAAa Token Bus/Ring
MNpotuno npocBaong oto péco IEEE 802.4 - Aptnpia pe Kountdvi (Token Bus)

Otav n IEEE ¢Byale to mpotumo 802.3, n xprion tou omoiou eival mA£ov oAU Sladebopévn,
ol avBpwrol Tng Bopnxaviag Kat KUPLwG AuTol TTou acoAoUVTAL PUE AUTOUATIOUOUC, OTIWE N
General Motors, eixav kamotwou¢ esvdolaopols. O emipuldéelg ekivoloav amo Tov
mOavotikd Tpomo Asttoupyiog tou 802.3. MNa mopddelypa évag otabuog iowg va xpelaotel
va TepLpével auBaipeta peydho xpovo yla va oTellel kamola mAaiola. 2TV MePmTwon OpwG
™¢ Blopnxaviag propel évog otaBudc va xpelaotel va oteilel onpa cuvayeppol (aldpu).
Elvat Aoyikd va B€Nloupe va oXeS1AloUE CUCTAATA TIPOYHATIKOU XPOVOU HE Th Suvatotnta
npoPAedng tng kabuotépnong kpiowng mAnpodoplag.

Etol dnuloupynBnke to mpotuno IEEE 802.4, mou ovoudleTal Kal aptnpio e KOumovL
(token bus). NMoapadelypa mpwtokoAlou, mou otnpiletal oto token bus, sivat to MAP
(Manufacturing Automation Protocol, MpwtokoAAo AuTtopaTiopoU KoTOOKEUNRC), Tou
avarntoxdnke and tnv stalpeia General Motors. MAvVIwG MPEMEL VO EMLONUAVOUUE, OTL TO
IEEE 802.4 6ev eival dlaitepa dtadedopévo, emeldn €Xel APKETA TIOAUTIAOKO HUNXAVIOUO
Aeltoupyiac kot mapouatalovial SUCYEPELEG OTNV eUPAVION EAKUCTIKWY EVAAAAKTLKWY
AUoswv oTn Xpron MOKIAWV GUCIKWY LECWV.

Y& duolko eminedo yivetal xprion opoagovikol kalwdiou 75 Ohm gupeiag {wvng Stadopwv
xapaktnplotikwyv (RG6, RG11, RG59, kat JT4750) amod 0.5 éwg 1 ivtoa). Auvatég ToxUTNTES
petadoong eivat amd 1.5 kat 10 Mbps. MNa ™ peETAd00N TWV CHUATWV UMOPOUV Vo
XpnolpomolnBolv Tpelg SLadOpETIKEC OVAAOYIKEG TEXVIKEC Slapopdwong: Slopopdwaon
ouxvotntag cuvexoug daong (phase continuous FSK), Stapdpdwan cuxvotntag cupudwvng
daong (phase coherent FSK) kat moAveminedn dumAoduadikn dtapdpdwon Katd MAGTOG Kal
ouyvotnta (multi level duobinary AM/FSK). Emtiong kaBopilovtatl mANpwe ta NAEKTPLKA Kol
LNXQVLKA XOPOKTNPLOTLKA YLO TO HECO HETAS00NG KOBWE KOl OL UTINPECLEC, TTOU TAPEXEL TO
duaoLko emninedo oto umnoseminedo ehéyxou mpooBacng oto péco (MAC).

To mpdtumo IEEE 802.4 kabBopilel emiong kol umnpeoieg, mou mpoodépel To umoeTinedo
eAéyyou npdoPaocng oto PECO TPOG To UTtoETineSo eAéyxou Aoyiking ouvdeong (LLC).

Irabpog Epyaoiag I1abpog Epyaoiag Itabuog Epyaoiag

s 16 20 |
Aoyikog
bakTuMog

AUTOG 0 OTaBpOG

[1 2 () B M7/|| Tpos To Tapiv dev

T ) T = PpiokeTan oTov
Lo o ——  —— L —— ’ "
", SRS ey Spage., A\oyIKO baxTOAIO

Ztabpog Epyaciag  Itabpog Epyaoiag Ztabpog Epyaoiag Itabpog Epyaaiag

AigvBovon kivriong Tou KouToviou

Ixnua N.1.a: Aptnpia Pe KOumovL

(Mnyn: ApBavitng, K., KoAuBag, I, & Outotog, 5. (2001). Texvodoyia AkTUOwWV ETIKOVWVLWVY)
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TN ouvéxela, Ba TEeplypAPoUUE TA KUPLOTEPA XAPAKTNPELOTIKA TG HeBOSou eléyyou
npooPaong oto HECo aptnplag pe Koumovl. H aptnpia pe Koumovl sival pla tomoloyia
YPOUUKNG N Sevbplknc popdng. OL otabuol epyaciag oxnuatilouv Aoywko SaktuAlo. H
duokn B£on Twv otabuwv oto diktuo eival doxetn kot aveéaptntn and tn 6€on toug oto
Aoyiko daktUAo (BAEme IxAua M.1.a).

O k@Be otaBbuog otov Aoyko SaktuAlo yvwpilel tn dlevBuvon tTwv otabuwv, Tou AoyLKA
Bplokovtal mpwv Kol HETA amd autov. 2to Oiktuo KukAodopel ebkd mAaiolo, mou
ovopaletal koumovt (token). KaBe koumovl mepléxel StevBuvon mpooplopol. O otabuog,
TIoU AQBAVEL TO KOUTIOVL, €XEL TO SIKalwpa TPOoBaong 0To HECO Yyl KATIOLO HEYLOTO XPOVO.
JTO XpOVO, TTIOU £XEL 0 OTOBUOC epyaoiac, umopel va petadwoel ta mAaiola tou. O otabuog
TLEPVAEL TO KOUTIOVL OTO AOYLKA EMOEVO TOU 0TOBUO dTav:

o Sev éxeLva petadwoel mhaiola Sedopévwy,
e 1N £xeL oteidel OAa Ta mAaiola dedopévwy, TOU eixe yla petadoon, mpwv ARel o
XPOVOG Tou,

e 1 OTAV TEAELWOEL O PEYLOTOC XPOVOG, TIov £lxe otn S1aBeon Tou.
Onwg eivatl davepod amod tov TPOmo Asltoupyilag Tou token bus, amd Tn oTyunR mou povo
£€vag otoBbuog epyaciag Katéxel To KOumovl kabe ¢opd, dev yivovtal cuykpouoels. Ta
mAaiola, mou otéAvovtol amd éva otaBuod epyaciag oto péco, TepLEXouv T SlevBuvaon
TIPOOPLOKOU Kal, £Tal, ival duvato o otaBuog mou Ba Set mAaiola pe tevBuvon mpoopl-
opoU dla pe t &k tou, va AdPel ta mAaiola Tou tov adopoulv. To mAaiola pe
Sladopetikn telBuvon mpoopLopol amoppintovral.

2TO MPOTUTIO aptnplag pe KouTiovL opilovtal técospa dn mpotepatdtntag, 0,2,4 Kkal 6 yia
ta mhaiola, omou 0 elval n xapunAotepn popdr mpotepaldtntag Kat 6 n udnAotepn. Eival
oov vo £Xel 0 KaBe otabudc téooeplg SLOPOPETIKEG OUPEC yla Ta MAaiola mou B€AsL va
petadwoel, Pe TNV KABe oupd va €xel dladopetiky mpotepatdtnta. Otav ta Sedopéva
£pxovtal oto unoemninedo MAC, eAEéyXETal N MPOTEPALOTNTA TOUC Kal powBolvtal og pia
amod TIG TEOOEPLC OUPEG. Otav €vag oTabuog €XeL TO KOUTIOVL, EEKIVA TNV QTTOCTOAN TWV
Sebouévwy amod TNV oupd HE TN HeyaAUTEPN Mpotepaldtnta, SnAadn tnv oupd 6 Kol otn
OUVEXELD, TNV oupd 4,2 kalL 0 pe tn oelpd. Ymdpyxel, BEPaia, n Suvatotnta, va yivouv
puBbuiocelg og PETPNTEG, TTOU KPATA 0 KABe otabuoc epyaciag xwplotd Kat va kaboploBouv
TOL TOOOOTA XPOVOU, TIOU €XEL N KABe oupd otn S1aBeon TG amd TO CUVOALKO XPOVO, TIOU
£XEL 0 OTOOUOC Epyaciog To KOUTIOVL. Av pia oupd Sev €xel SeSopéva va OTEINEL, 0 XpOVOC,
TIOU OVTLOTOLXEL OTN OUYKEKPLUEVN oupd, Oev xavetol aA\d umdapxel n duvatotnto
XPNOLUOTOINOAG TOU amo T OUPEC XAUNAOTEPNC mpotepalotntag. Eival ¢avepod, ot ol
OUPEC PE XOUNAEC TIPOTEPALOTNTECG UTTOPEL va pnv ipoAdBouv va oteihouv ta Sedopéva Toug
OTav 0 oTabUOG epyaciog £XEL TO KOUTIOVL. ATtO TNV AAAN MAEUPA OUWCE, UTTOPOULE LE OWOTH
pLBULON TWV HETPNTWV EVOC oTaBuou, va sipaote alyoupol, 6Tl onuavtika dedopéva (Omwg
aAdpu pnxavng) Ba petadobouv. EmumA£ov, PmopoUe va KAVOUUE EKTINGN TNG MEYLOTNG
Suvatig kabBuotépnaong. O pnXaviouog mpotepatotTwy tou IEEE 802.4 eival évag amnd toug
ONUAVTLKOUG AOYOUG, TTOU ToV £XEL KAVEL SnodIAn og dikTua BLOUNXAVIKWY OLUTOUATIOMWV.

AM\ec Asttoupyieg, oL omoieg meplypddovtal oto mPAOTUTOo, OXETI{OVTAL LE TN GUVTAPNGCN TOU
AoyikoU Saktuliou. Tétoleg Aettoupyieg eival: n apywomoinon tou Aoywkol &iktluou, n
npocbeon 1 adaipeon otabuwv epyociag oto Aoykd SaktuAlo KabBwg Kot n emavopbwaon
and AaBog. Na TiIc Asttoupyieg ouvinpnong tou Saktuhiou ol otabuol epyaciog oe
TEPLOSIKA SLAOTAHATO CTEAVOUV KOUTIOVLA £LOLKNG HopdAG. MNa Tov EAeyX0 TWV KOUTIOVLWY
£161KNG Lopdn¢ umapxouv SLadopeg LETABANTECG, OTIWG YLa TOPASELYUA O HEYLOTOG apLlOUoC
avalAtnong otabuwy, i 0 HEYLOTOC XPOVOG TIEPLOTPOdNC ToU KouToviol. KaBe otabuog, mou
CUUUETEXEL OTO OAKTUALO SEXeTOL €va KOUTOVL €LSLKNG HOoPdAG yla T ouvtnpnon tou
SaktuAiou, eléyxel TIg S1AdOPEC TTAPAUETPOUC KO, OTOV XPELALETOL TPOTIOTIOLEl, KATTOLEC
oo TG METAPBANTEC TOU KOUTIOVIOU I TO OKUPWVEL, TIPOKELUEVOU va e€aocdaliosl tnv
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anpookomtn Asttoupyia tou Saktuliou. Mevikd Ba Afyape, OTL O UNXAVIOUOG CUVIAPNONG
SaKTUALOU elval oXeTIKA TePIMAOKOG KOl ylot TNV UAOTIOLNOH Tou Xpelaletal n cupBoAn ap-
KETWV UETPNTWY, TIOU EAEYXEL O KABE oTaBUOG eVTog Tou SakTuAiou.

NMpoétuno npooPaong oto péco IEEE 802.5 - AaktUALog pe Kountdve (Token Ring)

To &iktuo token ring avamtuxOnke apxlkd amo tnv IBM Kal mapapével n kKUpLla tomoloyia
TorkoU SiktUou, ou xpnaotuomolel n IBM. To npdtumo IEEE 802.5 sival oxebov tavtdéonpo
Kol TANpw¢ cupPBato pe to token ring. To IEEE 802.5 avamtuxOnke petd anod to token ring.
levikd, n xprion Tou o6pou token ring xpnotuormnoleital téco yia to token ring tg IBM, 600
Ko ya to |IEEE 802.5.

To mpotumo kKabopilel TIg UTNPECieg, ToU TpoodEpeL To unoeminedo ehéyxou mpodoPaong
oto péoo (MAC) mpog¢ to umoeninebo ehéyxou Aoyikng (LLC). Emiong, kaBopilel Tig
npodlaypadéc ouvdeong tou otabuol epyaciag oto GUCLKO HECO KOL TA AELTOUPYLKA,
NAEKTPLKA KAl NXOVIKA XOPOAKTNPLOTIKA TG oUvEeonc Ue To PEoo UeTadoont. YrotiBetay,
OTL 0 KABe otabuoc epyaciag cuvdéctal oto SAKTUALO pEOow Hovadag ouleuéng pe TO
KoAwdlo. To mpotumto avadEpel AEMTOUEPELEG, TIOU oadopolv Tn onuatodoocia, tnv
KwdLKkoToinon Kal Toug urtootnPLlopevoug puBuoug dedopévwy. Mpodlaypadovral, eniong,
Ol UTtNPEOoiec, TIc omoleg mapéxel To puotkd eminedo npog to unoemninedo MAC. To mpoTuno,
Opwg, dev kaBopilel mpodlaypad£c yia to i8lo To péco, SnAadn to kaAwdlio.

TNV MPAYHOTIKOTNTA, N UAoToinon tou Saktuliou yivetal Pe OUVOECELG amo onuelo o€
onueio. Mia amd TG emikpioelg yla ta Siktua SAKTUALOU eival, OTL, €4V KATOU £XOULE
Slakomn Tou kaAwdiou, o SaktuAlog meBaivel. To MPOPANUA AUTO AUVETAL UE TN XPHON
KEvTpou KaAlwdiwaong, omwe dpaivetal kat oto IxAuo MN.1.B.

Méoa oto kévipo kaAwdiwong umapyxouv Olakomrteg Tapdkauyng, ot omoiot
tpododotolvtal pe NAEKTPKO pevpa amd toug otabuouc. Edv komel o SaktUAlog f €av
otaBuog tebel ektdg Asttoupyiag, n Stakomr Tou pebpatog Ba aneheuBepwaoel To peAé Kal
Ba mapakapdel to onueio, mou undpyel mPoPAnua. H svepyomoinon twv pelé pmopel va
ylvetal kot Pe KAmoLo AoyLopLKO.

/ ZToBpog
r

Koo

UA“ AICKOTT TG TrOpaKapng

/Euvﬁc'rr']pur;

A
—{
i

N

Ixnua N.1.B: YAomoinon daktuAiou pe KOUTIOVL e TN XPron KEvtpou KaAwdiwaong

(Mnyn: ApBavitng, K., KoAuBag, I., & OUtatog, 5. (2001). Texvoloyia AKTUwWV ETTIKOIVWVLWVY)

[ 251 ]



Onwc €xoupe NdN avadepel to token ring kat to IEEE 802.5 eival oxebov tautoonua.
MapoAa autd UTIAPXOUV Kamoleg dladopec, mou Ba avadépoupe otn cuvexela. To token
ring kaBopileL duoikn tomoloyia aotépa, 6mou OAot oL otabuol epyaciag cuvdéovtal oe
OUOKEUEG, oL omoieg ovopdlovtat "Movadeg MpoéoPaong MoAAamAwv Itabpuwv "
(Multistation Access Unit, MSAU), evw to IEEE 802.5 &ev kaBopilel tnv Ttomoloyia
ouvbeopoloyiag, av kol oTny MPAgn oL MepLoooTEPES UAoToLoELS Tou IEEE 802.5 Baoilovtal
oe Kévipa KoAwdlwwoswv, OnAadn OSaktuAioug pe popdry aotépa. 2to token ring
XPNOLUOToLElTAL CUVEDTPAUUEVO (eUyoG, evw oto IEEE 802.5 To kaAwdLlo Sev meplypadetal.
JTov mopakatw Tivaka MN.1.a, avap£povial CUVOTTIKA TO KUPLOTEPO XOPAKTNPLOTIKA TOU
token ring ko tou IEEE 802.5.

PuBpoi dedopivwv 4.16Mbps 4.16Mbps
Zrabpoi/ Tpjpa 260 (y1a kaAwdio S.T.P) 250
72 (y1x koAwdio U.T.P)
®uaikrj Towroloyia AoTépag Agv kaBopileTa
Méoo YuveoTpapévo (evyog -//-
Inparodooia Baoikiig {wvng Baoikrig {advng
Mg£Bodog mpoofaong Mépaopa KovTTovIonH Mépaopa KOLTOVIOH
Kwdikomoinon onfparog Alagopikry Manchester | Alagopikri Manchester

Mivakog MN.1.a: Xapaktnplotika token ring kat IEEE802.5

(Mnyn: ApBavitng, K., KoAuBag, I, & OUtatog, 5. (2001). Texvoloyia AKTUWV ETTIKOVWVLWVY)

*Mpémel va avadEpoupe OTL UTTAPXEL SAKTUALOG HE KOUTIOVL Tou umoothpilel 16Mbps.
Mpokeltal yia to Aeyopevo "Early release token" tng etatpeiag IBM.

I

MSAU KaAwbio Touvbeong MSAU
| 1 2 3 4 h 6 T 8 I | 2. 3.4 5.6 % 8 |
LCII:IElI:lElEIEII:lCIElJ lFIEII:II:lEIEIEIEIDDJ
E) E) i, E)
_ H"{} Er1abpof Epyaoiag % ﬁ."&', Itabpoi Epyaoiag &
KaAwbio I‘_Uvﬁmnq KoAwbio IZL’lvﬁwr]g
MSAU KaAwbio Zovbeong MSAU

-
-—

_‘-i"-—' A Zrabpoi Epyaociag ﬁ, o Zrabpoi Epyaoiag ;;',

Ixnua MN.1.y: 20véeon twv MSAU yla tn Snuoupyla evog peydlou SaktuAiou Pe KOUTIOVL

(Mnyn: ApBavitng, K., KoAuBag, I, & OUtatog, X. (2001). Texvoloyia AKTUWV ETIKOIVWVLWVY)
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210 Ixnua M.l.y pmopolpe va SoUpe, wg UAomoleital n ¢uolky cuvdeopoloyia Twv
otabuwv epyaociag pe T Ponbela twv ocuokeuwv MSAU. Ito Ixnua autd, oL otabpol
ouvbéovrtal aneuBeiag ota MSAU. MnopoUpue va cuvdéooupe Stadpopa MSAU petall toug,
TIPOKELUEVOU VA oxnUaTiooUUE peyalo SaktUAlo. Ot cuokeuég MSAU £xouv pelé mopaKop-
NG yla TNV amopovwaon otabpwy Pe kamota BAGBN amo tov SaktuALo.

Ta Siktua token ring kot IEEE 802.5 eival amd ta mpwta mapadsiypoato Siktiwv, Tou
AeltoupyoUlv U mépaaopa koumovioU (token passing). 1o diktuo kukhodopel uikpo mAaiolo,
To Aeyopevo koutovl. O otaBbuog, o omoiog AapBAVEL TO KOUTIOVL, €XEL TO SKalwua vo
HeTaSwoeL Ta SIKA Tou mMAaiola. EGv o otaBpoc, mou SEXeTal To KOUTIOVL eV €xel SeSopéva
va PETAOWOEL, AMAWC TIEPVA TO KOUTIOVL OTO €MOUEVO otabuod tou SaktuAiou. O otaBuog
Tou SEXeTal KOUTOVL, SL0BETel KaBopLOUEVO XPOVO TIOU UMOpPEL va Tto Kpatrnoel, SnAhadn
€O O€ aUTO TO XPOVO UMopEel va peTadwoel 0ca SeSopéva poAdBeL.

Edv o otaBuog, o onoiog AaBeL To Koumovl, £xel SeSopéva va LETASWOEL, LETOTPETEL €va bit
Tou mAaloiou Tou KouToviol, SnAadr LETATPETEL TO KOUTIOVL O€ apxn akoAouBiag mAatoiwy
(start - frame - sequence). Itn ouvéxela, o otoOudC mMpPookoAAd ta Sedopéva, TPOG
petadoon kal ta otéAvel oto SaktUALO Tpocg Tov emoOpuevd tou otabuod. Katd t Sidpkela
petadoong twv Sedopévwy amd éva otabud dev kKukAodopel KavEVA KOUTIOVL LECO OTO
SaktUAL0. Juvenwg, ot otabuol, mou B£Alouv va petadwoouy ta SIKA Toug mMAaiola, TPEmMeL
va TEPLEVOUV. Me ToV TPOTIO AUTO amodelyovTaL Ol CUYKPOUOELS LECO OTO SAKTUALO.

Otav 1o mMAalolo pe ta dedopéva ¢pBAoel, TEAKA, O0TO OTABUO TPOOPLOHOU, AUTOG
avtlypdadel ta Sedopéva yla mepaltépw enetepyaaia kol Tautoxpova UeTaBdAel kamolo bit
TOU TAALGIOU, Yla VO UTIOPECEL va KAaTaAdBel 0 oTaBuog, mou To £0Tellg, OTL TO MAaiolo
napaAndOnke. To mAaiolo, Opw, cuveyilel va kukAodopel péoa oto SaKTUALO Kal, TEALKA,
$Oavel oto otabuo, mou to £otelle. O oTaBUOC, Mou £0TEAE TO TTAQLGLO, €XEL TNV ELBUVN va
OTAUATAOEL KoL TV KukAodopia Tou mAatciou amnod to daktuAlo. O otabuog, mou £0TelAe TO
mAaiolo BAEmovtag Tuxov aAlayEg og kamola bit tou mAatoiou, mou éAafe, o oxéon Pe aAUTO
TIOU OpPXIKA €oTelhe pmopel va kataAdaBel: v o otabuog, ylo tov omoiov mpooplle to
mAaiolo, 6ev UTAPXEL N €lval avevepyog, eav 0 oTABUOG untdpxel oto Siktuo, aAAd yla KA-
molo Aoyo Sev mapélape to mhaiolo, ) eav To mMAaiolo £xeL mapaAndOel kavovika.

O otaBuoc, o onoiog otéAvel Ta Sedopéva, Sev €XEL TTEPLOPLOUO OTO HEYEBOC TOU MAALoioU,
Tou pmopel va oteidel. Katd ouvémela, umdpxel ocuvnBw¢ mAaiolo, mou Ttafldevel oto
S0KTUALO. Ymapyel, OpwE, Kot n Suvatotnta va Tepayiosl Ta Se60Uéva TOU O UIKPOTEPQ
mAaiolo, mavta OpwG PECO OTO XPOVO, TIOU UMOPEL VO KPATAOEL TO KOUTIOVL.

Me Bdon 6ca £xoupe avadpel, pmopoUpe va Eexwplooupe ) Asltoupyia Twy oTtabuwv oto
SaktUALo og 8U0 ddoelg: Tn ddon akpoaong Kal tn pdaon petadoon. Itn ddaon akpooong
Bpiokovtal oL otaBuol tou Sev £xouv TO KOUTIOVL. TN dAch akpoaong, tornoBetolv Kabe bit
Tou mAaloiou, mou &éxovtal oe evllAUECO KOTOXWPENT €vO¢ bit kal, Katomv, TO
avtypadouv €€w ava oto SaktuAlo. Otav To bit BplokeTal otov evdlapeco Katoxwpntn, N
T Tou pmopel va emBewpnBdel 1 Kat va petafAnBel and tov otabuo. Itn ¢acn g
aKpoOoNG €Xoupe TN Aeyopevn kabuotépnon 1 - bit. O otabuog, mou Ba AdBeL To KOUTOVL
Kol oTEAVEL To Aaiolo pe ta dedopéva Tou Bpioketal mAéov o paon petadoong. Eival cav
VoL €XEL OTIACEL TOV SOKTUALO KOl oo To €va onpeio va otélvel Ta bits Tou mAaloiou kat amno
To GAMo va AapBavel To mMAaiolo, Tou £xel oTelAEL, yia va eAéyéel mola nTav n TN Tou Kal
TOUTOXPOVO VO OTAATA TNV emavakukAodopia tng mAnpodoplag péoca otov SakTUALO.
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Ixnua N.1.8. Atktuo Saktuliou pe KouTovL

(Mnyn: ApBavitng, K., KoAuBadg, I., & Outolog, 2. (2001). Texyvodoyia AkTUwWV EMIKOWVWVLWVY)

310 téAog, adol o0 oTaBuOC peTadwosl OAa ta Sedopéva TOU ] TOU TEAELWOEL O XPOVOC
petadoonc mou eixe otn 61aBeon ToU, MPEMEL va eKOSWOEL KALVOUPYLO KOUTIOVL KOl Vol TO
TLEPACEL OTOV EMOUEVO OTAOUO.

Jto token ring kot IEEE 802.5, umootnpilovtal oktw (8) emimeda mpotepaitdtnTag. O
LNXOVLIOMOC TIPOTEPALOTHTWY Elval apKeTA TTOAUTTAOKOC. MEoa 0TO KOUTIOVL UTtAp)XEL Tiedio
omou &nAwvetal o Babuog mpotepaldtntag. Evag otabudg, mou B€Asl v peETASWOEL
O6ebopéva pe mpotepalotnTa X, Oa TPEMEL va TEPLUEVEL VA TEPAOCEL KOUTIOVL UE
TIPOTEPALOTNTA LUKPOTEPN N (0N Tou X. YIApXEL TPOTOC 0 oTABUOC, Tou BEAEL va LETASWOEL,
va Se0peVOEL TO EMOPEVO KOUTIOVL aAAalovtag eSIo TOu TPEXOVTOC KOUTIoVIoU (KAvovTtag
dnAadn éva eiboc kpdtnong mpotepaldtTnTag). EMeLdN, YeEVIKA, 0 HNXOVLIOUOG TNC KPATNONG
oényel tehika otnv avénon tng mpotepaldTnTag, £Xxouv SnuioupynBei kavoveg, cuUPwWvVA e
TouG omoioug ol otabpoi, mou aufavouv TNV MPOTEPALOTNTA, 0TO TEAOG TG HETAS0CNE TOU
mAaLoiou Toug, Vo LETASWOOUV KOUTIOVL UE ULKPOTEPN TIPOTEPALOTNTO.

Eniong, ota Siktua token ring kat IEEE 802.5, umdpxeL KAl O UNXOQVLOMOG GUVTHPNONG TOU
SdaktuAlou. lNa tov Adyo autov, opiletal otabuog we "evepyog eheyktng” (active monitor), o
omoio¢ avixvelel kal OSlopBwvel, 600 pmopel, TOavEC Kataotdoesl SuoAeltoupyiog.
AlaBétel, eniong, tn Suvatotnta "kaboplopou" tou Saktuliou, ekbidovtag to Asyouevo
mAaiolo kaBaplopol (purge frame). Ou umoAounol otabuol Tou Slktlou cuvepyalovrtol
peTafl TOuC yla TNV mapakoAoUBnon TNG oUVEXELOC ToU SaKTUALou. Ze Tepimtwon PAARNG
TOU gVEPYOU EAEYKTH, aUTOMOTA avalauBAavel To pOAO Tou KAToLoG AAAOG oTaBUOG epyaciog
pHéoa oto SakTtuALo.

Ao Ttov TpOmo Asltoupyiog twv Slktuwv token ring kot IEEE 802.5 sival ¢oavepo, oOtl
UTTAPXEL, VEVIKA, Nn Suvatdtnta ektipnong tng kabuotépnong Metadoong TAOLOIOU OTO
Siktuo, oe avtiBeon pe to mpodtumo IEEE 802.3 (Ethernet). Etol, umopel va xpnotpomnotnBet
yla edapuoyég, mou xpetalovial UETAS00N O TPAYUATIKO XpOvo, opKel, BéBatla, va
KaAUTITOVTOL Ao To UpOoC {wvNg, TIOU UIMOPEL va poadEpel To SikTuo.
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N.2 NpoinoAoylopdcg (evéng (Link Budget)

Ma va sival ebkty pa acvppatn {evén, Ba MpEmMel n otabun oxvog Tou GRUATOC TIOU
EKTIEUTIETAL ATIO TOV TOUMO Kol ¢Tavel otov SEKTn va elvol MAVW Omd To KATWoAL
evalobnoiac tou O6£ktn. Avadepduevol 0T GUOKEUN TNG OTOLOC TO XOPAKTNPLOTIKA
Sivovtalr otov Mivaka 5.3.a, ywa va eivat epwkt n ovvbeon oe taxvutnta 150MBps
(IEEE802.11n), To onua mou ¢tavel otnv €icodo Tou Séktn Ba TpEMeL va elval PeyaAUTEPO
amnd -73dBm.

To otolyeia yla tn otabun ekmopmnng, thv svatcdnoio AnPng tou S€ktn, TIg e€oobevnoelg
TWV KoAwWSiwv Kal Twv cuvdeThpwy, OMWG Kal Ta KEPSN (gain) Twv Kepalwv Sivovtal amnod
TOUC KOTOOKEUOOTEG OTA TEXVIKA GUAAASLA TOUG. AUTO TOU TIPETEL VOl UTTOAOYLOTEL €lval n
€acBévnon tou ofpatog, KaBw¢ SLATPEXEL TOV XWPO AMO TOV TOMMO OTov SEKTN Kal
e€aptatal ano tnv Hetagl Toug amdctach Kol Tn cUXvOTNTA EKTIOUTTAG.

H g€aoBévnon tou xwpou Les (0e dB) o€ plat LKAVOTIOWNTIKN TIPOCEYYLON SIlveTaLl amo tn
oxéon:

Les= 32,44+20l0g(D,.,)+20l0g(f yn,)

To alyefpikd aBpolopa OAwv twv e€aoBevnocwv (-) Kol Twv KEPdwWV (+) HE TN oTtABOUN
EKTIOUTIAG Mg Sivel Tov mpolUmoAoyLlopo tng {evéng

|:)rx: I:)tx+G' Lt_ Lfs_ I-r-'_G'rant

tant
P.: toxU¢ otnv €icobo toU OEKTN, Pi: LOXUC €KTOUTING TTOUTTOU, Giant: KEPSOC KepaiaC
mioumnou, Ly anwletes kaAwdiwv kot ouvSeTnpwvy otov mouno, Lg: eéaadevnon Stadoonc oto
xwpo, L.: anwleiec kadwdiwv kat cuvSeTNPpwv otov OEKTH, Grant: KEPSOC Kepaioc SEKTN,
loxug exkmoumnng o€ dBm oAa ta aAda peyedn eival os dB.

Av 10 anotéAeopa gival peyaliutepo amnd to katwdAl svalcbnoiag tou §éktn, tote n {evén
eival epwtn. MNavra opwg dpovtiloupe va umapyst éva meplbwplo acdaleiag yla T
Aettoupyla, wote va pn Stokomel n {evén, eav avénbel n e€acBévnon Stadoong Adyw
Sladopwv aoTABUNTWY MapayovIwy, OTtwg Evtovn Bpoxr, UKV olixAn K.A.

Noapadsiypa

Mpokeltal va xpnotpomnolnBel éva {elyog cUOKEUWVY AP UE T XOPAKTNPLOTIKA TOU TivaKo
5.3.a yla va anokataotaBei pla {evén IEEE802.11n pe tayxvtnta 150Mbps ce amdotaon
2300m. ¥tn ula tomoBeoia xpnolpomnolouvtal kateuBuvtikn kepaia képdoug 20dBi, duo
ouvdetnpeg tumou N pe anwAeleg 0,15dB o kabévag kat 5m koAwdlo tumou LMR400 pe
e€aoBbévnon 34dB/100m @5,7GHz. Ytnv dAAn tomoBeoia ypnowuoroleital idlog e€omALoUOG
£KTOC A0 TNV Kepala n omolia £xet kEpSog 18dBi.

Na yivel o mpoUmoloylopdc tng (evéng Kat va ektiunBel eav eival ediktr) n ovvdeon pe
nieplBwplo 15dB.

H 1ox0¢ €€660u og Aettoupyia IEEE802.11n gival 24dBm

® Ol anwAEeLeC oToug ouvSEeTnpeG lval 2 * 0,15 =-0,3dB
® OuoamnwAeLeg tou kohwdiou givatl 5m * 0,34dB/m = -1,7dB
® To képbdog NG kepalag eival +20dB
H e€acbévnon d1adoong oto xwpo eivat
L= 32,44+20log(2,3)+2010g(5700)= 32,44+ 7,235+75,117= 114,792= 115dB
SnA. -115dB

[ 255 ]



2Tnv &AAn tomoBeoia,

® To k€pdog tn¢ Kepaiag eival +18dB
® OuanwAeleg otouc ouvdetnpeg eivat 2 * 0,15 =-0,3dB
® OuoamnwAeLeg tou kohwdiou givatl 5m * 0,34dB/m = -1,7dB

VAN

X
nomnoz

RX
AEKTHE

KahkiBio - ouvBeripeg

e€aoBévnaon diddoang
-115dE @ 5,7GHz - 2,3km

Kahwdio - ouvBeThpeg

+20dB

+24dBm

-115dB +18dB

dBm

MMepiBwpio
(margin)
Agimoupyiag

EvaioBnaia
OEKTN

Y

AmooTaon

Ewkova MN.2.a: NpodmoAoylopog Levéng (Link budget)
JuvoAlka sivat 24dBm+20dB-2dB-115dB-2dB+18dB=62-119=-57dBm
To neplBwplo eivat -57-(-73)=16dB

AdoU n otabun onpoto¢ mou ¢rtavel otnv £icodo tou Séktn eival -57dBm kal eival
HeYaAUTEPN amo To katwdAL evatabnoiag (-73dBm) €xovtag meplBwplo 16dB, n {evén sivat
ekt pe Tov emiheyévia e€omALOUO.

MNapatfipnon: OL e€acBevOELg Kal Ol AMWAELEC TTAVTOTE AQUPBAVOVTOL OTOV TIPOUTIOAOYLOUO
LE apvnTLKO pdonuo. Ta KEPSN Kal oL eEVIOYXUOELC PE BETIKO.

Zwvn Fresnel

Ma va woxvouv XOVOPIKA oL TTaPATAVW OXECELS KoL UTtoAoylopol, Ba mpémel petafl twv
KEPALWYV VO UTIAPYXEL OTITIKN €M KAl O Hla OPLOMEVN aKTiva yUpw amo tn vontr eubeia
TIOU eVWVEL TI SUO Kepaieg va pnv moapeUPAANeTal kaveéva eunodlo. H meploxr auth €xet
oxnuo otepeov eAeloetdouc kal ovopdaletal {wvn Fresnel.

n=1

A
o
\

Ewova MN.2.B: Npwtn Lwvn Fresnel [by Jemcclurg, wikimedia.org]
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H Twvn Fresnel n, ivetal ano tn oxéon

Ad,d
F.= L2 n=1,23,..
" %, " ’ ’3,

omou n=1 givat n mpwtn {wvn Fresnel k.0.k. Ot amootaoel§ d;, d, kat To UHKOG KUUATOG TOU
onuartog (A) divovrat oe uetpa. To amotéAsoua, n aktiva r tne n {wvng Fresnel, eéayetat
entioncg o€ UETPA.

Tnv o onpavtikn enidpoon otn dtadoon €xel n mpwtn {wvn, otnv omoia Sev MPEMEL va
mapeUPAMAETAL KATIOO QVTIKEIPEVO, Omwg &évipa, YnAd Kriplo K.ATL ylaTl €l0dyouv
emunAéov e€ocbévnan.

Av Bewprjooupe OtL pag evdladepel povo n mpwin {wvn Fresnel (n=1) oto péocov NG
andotacng (d1=d2=D/2) kat avti yla To pAKo¢ KUpatog (A) BEAoupe va XpnNOLUOTIOL|OOUE
™ ouyvotnta (f=c/A), tdte n oxéon amAomnolsital o

re,= 8,657 \?—F

omnou D n andotaon tng {evéng o xIAopetpa (km), f n cuxvotnta oe Ghz kot rF1 og pétpa.

Mpoooxn To r &ev eival andotaocn amno to £5adog, aAAd akTiva yupw amo tn vonth subsia
TIOU EVWVEL TIG SUo Kepaieg. Av oL kepaieg Bplokovtatl og UPog h pEtpwy, TOTE amo to UYPOoG
h-r and to €dadog kal mavw Oev mpenel va ef€xel oute SEvipo, oUTE Ktiplo N va

mapeUPAAAETAL KATL AAAO.
3
re,= 8,657 > =5,50m

Av 1o Uo¢ Twv Kepalwv eival 20m anod 1o £€6adog, Tote o UPo¢ Navw amno 20-5,5=14,5m
Sev mpemneL va e€éxel Timote.

310 mapadelyua pog n mpwtn {wvn Fresnel eivat
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Nn.3 Awapopdwon Awakpitig NoAutoviag (DMT)

To SlaBéoipo evpog Lwvng UG TNAEPWVIKAG YPAUUAG, XWPLG omolovdnmote mepLopLopo,
OMw¢ ¢iAtpa Kal Teploplopd eUpoug IWVNG yla OMOKAELOTIKA Xpnon amAng thAedpwviag
dwvng, ptavel oxedov ta 2MHz. Ma v ekpeTaAAevon 6Aou autou Tou StaBEatpuou Upoug
otnv texvohoyia xDSL, emikpdtnos n xprion tng Stapdpdwong Atakpitic MoAutoviag
(Discrete MultiTone, DMT). Z0pdwva pe autr, 6Ao to dtabéouo elpog Lwvng TNG YPOUMNAS
Xwpiletal os tunuata twv 4,3125 kHz ta omoia ovopdalovrtal tovol (Tones) 1} bins kot os
KaBe éva amd autd oTtéAvovTtal Tautoxpova amo 2 £wg 15 bit. Yndapyel mepintwon, avaioya
HE TIC TIPAYHUATIKEG CUVONKEG TNG YPAUUNAG, OPLOEVOL TOVOL Vol NV XpnotpomnolnBolv
kKaBoAou evw dAloL va petadEpouv Teploootepa I Alyotepa bit. And to yeyovog auto
T(POKUTITEL Kol N Sleukpivnon twv mapoxwv Internet otL unopouv va poodEpouv ToxuTnTA
“UExpL” pLOL HEyLoTn T (24MBps), yLaTi N TPOYHATIKY EE0PTATOL ATTO TLG TIOPAMETPOUG TNG
YPOUUNG, TNV XpNon Twv Tévwv Kal to nooa bit cupdwvnoav to DSL modem pe to DSLAM
va petadEpel kabe tovog. H Stadikacio auth elvatl SUVALKA Kal TPocapuoleTal TAVTIA OTLG

TPEXOUOEC CUVONKEG TNG YPOUUNAG.

AxiSugors ougvirgrag
ool ooy 1 soomedls
Tn-narvril
* 3
g
Evgwivps f e

Ewova MN.3.a: Alapodpdwon Alakpitig NMoAuvtoviag (DMT)

H (8la texvikn Stapopdwonc Bpilokel xprnon katl oe AAAeG edpappoyEg petadoong dedopévwy
onw¢ oto 100GBps Ethernet.
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N.4 Npoétuno Iuotipatog Ataxeipiong Aopdaleiag NMAnpodopiwv (ZAAM) 1ISO027001

To I1SO 27001 amotelel éva mpotumo XAAM pe CUYKEKPLUEVEG TTPOSLaYPADES TIOU TIPETEL VAL
edapuolovral 6cov adopd tnv Soxeiplon tng achdAslog tTwv MAnpodopLwy. Auto TO
TPOTUTIO £XEL gupeia edappoyr o OAOUG TOUG TOUEI SpaotnploTATwy, amd £vav LWt
UEXPL TN Blopnxavia, To EUMOpPLO, TI UTINPECIEG K.AT.

H avamntuén evoc Tuotnuartog Alaxeiptong tng AoddAeiag NMAnpodoplwv (ZAAM), cludwvo
Le Tic mpodlaypadeg tou potumou I1ISO 27001, amattel tnv uAomoinon Tplwv pacswv:

1. ApxwKa mpémetl va SnuwoupynBel éva mAaiolo Sloxeiplong twv mANpodopLwy mou
TEPLYpAdEL TIG eEMSLWEELG Kal oTOXoUG TG acdalelag mAnpodoplwv kat kabopilet
TOUG KOVOVEG KOL TNV TIOALTIKA Tou €ival SeCUEUTIKOL Kal TPEMEL AUOTNPA va
akoAouBouvral.

2. Evrtomiopog kal afloAoynaon Twv mbavwy Kivduvwy Adyw Twv aduvoplwyv acdpaieiog
mou evronilovtal. Me Bacon auth TNV afloAdynon MPETMEL Vo TPOOSLOPLOTOUV Ta
amattovpeva HETpa ya tnv Slaxelpon Twv Kivbuvwv g ooddalelag twv
TAnpodopLwv.

3. Xtnv tpitn pdaon npénel va emideyolv kot va edpappootolv Sladikaoieg eAéyxou mou
e€aodpalilouv tnv Slaxeiplion twv KwdUvwv acdalsiog os amodektd emimeda,
obudwva pe TG eMBLWEELS Kal Toug oTdXoUC yla TV ebappoyn tng achAAeLog Tou
€Xel apylka kaBoplotel. OL Sladikaciec ehéyxou umopel va €xouv TNV Hopdn
TIOALTLKN G, TIPAKTIKWY, SLASLIKACLWY, 0PYAVIKWY SOUWV Kal AEITOUPYLWY AOYLOULIKOU
oL omoieg Ba OSladopomololvtal oe kABe mepimtwon edappoyns. To KOOTOG
eMEvBuUoNg ylo TOUG OUMALTOUHMEVOUG €AEYXOUG TIPETIEL va ETUAEYETAL Kol va
edbapuodletal os OXEON HE TIG OPVNTIKEG OCUVETIELEG TIOU TUXOV TpokU ouv amo
anotuyia tng acdalelag.

H edappoyry tou ISO 27001 Sev e€aocdalilel tnv Ttuxdv mapafiacn tng aopaAslag
mAnpodoplwy, OUWE N ToTh dAPUOY UTTOPEL VA HELWOEL KATA TIOAU tnv mibavotnta
napafilaocng 1 va LELWOEL TIC CUVETIELEG TToU Ba emipEpel n mapaBioon tng achaAelag.

Otav oAokAnpwBel 1 oxediacon, spapuoyr Kol TEKUNPELWON TOU CUCTAUATOC SLaxelpLong
aodpaielag mAnpodoplwv (XAAM) cbudpwva pe to mpotumo ISO 27001, pmopel va yivel
afloAdynon Kal Totonoinon amo avefdptnTo Kal SLOMmIoTEVUEVO GOopEa TLOTOMOLNONG.
‘Evag opyaviopog, pa etatpeia mou €xel AaBel muotomotntikd 1ISO 27001 anodeikvuel OTL £XEL
AdBet ocoBapa umodn kot edpapudlel ocuotnuatikd peBOSoug mpootaciag Twv
TAnpodopLwy.

H ruotonoinon npoodépel ta akdAouBa mAsoveKTHOTA:

e Efaodalilel tnv Umapén Séopeuong yia tnv achdAsla mAnpodoplwv os OAa TO
enineda ToU opyavIoUOU.

e Aufavel to eminebo aflomiotiag Kol gumoTooUvNnG Twv TEAATWY, UTIAAARAWY,
ouvepyalOMevWY Kal YeVIKA OAwv O0cwv evdladépovtal yla Tty e€aoddlion tng
TANpodopLWV TOUG.

e AlaodaAilel TNV THPNON TWV OXETIKWV VOUWV KOL KOVOVIOUWV TIOU TIPEMEL val
TNPOUVTOL OXETIKA UE TNV a.odalela Twv MAnpodopLwv.

e Juvnbwe amodépel peiwon KOOToug AOYW amopuUYNAC TWV CUVETIELWV OO TOUC
KLvdUvVouG MopafLdcewV Kal KATaoTpodwv TTANPodopLwy.
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Nn.5 H avatopia pag SIP kAfjong

Ag doUpe Twpa tnv texvoAoyia tou SIP. To SIP ouvnBwg petadépetal e UDP maketa Kal n
TCP umootnplen mapéxetal amd kamoiwa epyaleia. Eva SIP unvupa mepllapfdvel dvo
KOoUpATLaL

e 'Eva ddke)o mou meplypddel To aitnpa 1 To AmoTEAECUA TOU alThpatog (amdvtnon)
ot pla dpopua and nedia header (emikedaridag).
e Eva TPOOLPETIKO TIEPLEXOLEVO TIOU TIEPLEXEL SESOUEVA OXETIKA LIE TO aiTtnUa.

Q¢ mapddelypa ag avaluooupe pia tumikn SIP kAnon. Ze autd To oevaplo, o Xpnotng A
BéAeL va kaléoel Tov Xprotn B. To mapakdtw oxfua M.5.a deixvel tnv kKAnon:

Xpriotng A Xpriotng B
--------------------- 1: npookAnon ( ) >
Qmmmmmmmme e 2: 100 npoonafeila ( ) e
Qe 3: 180 KouSouvioua ( ) -
Neploocotepa Koudouvioparta, MEXPL o XpPAOTNG B va OTAVT OEL.
S — 4: 200 oK ( )
5: ACK ( ) >
------------------ 6: RTP kARon dwvig ( ) >
MEXpt O xpnotn¢ A va anodaocicel vo TEppaAtiosl TNV KARon
7: BYE ( ) >
L — 8:2000K ( )

Ixnuo N.5.a: BApata SIP kAnong

Tu aMo umopeil va kavel to SIP; Ymapxouv mMOAAEG AAAEC £papUOYEG TIOU UTITOPOUV Vol
vAomotnBouv e To SIP Kol TIG EMEKTACELG TOU:

e VolP

e BuwrteokAnoeLg

e Instant messaging yLa keipevo kat dedopéva

e Eyypadn

e [lapouaia (gival o ¢pilog pou Stabéoipog;)

e Click-kat-pida (matriote edw yla va WANCETE e Evay ortd ToUG TEXVLKOUG Hag)
e AMnAemidpaotikd ThnAedwviko cuotnua (IVR)

e Awtuoka matyvidia (m.x. Quake)

e EdoppoyEg yla Kivntd thAédwva

Baoikd, otidnmote xpeldletal SUo TEPUATIKA CNUELD VA EMLKOWVWVAGOUY, To SIP pmopel va
TO KAWVEL.
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N.6 Aoylopiko, UALKO, uTtnpecieg kot edpapoyEg Aopudoptkol ALKTUoU

Noylopké kot UAKG Siktuou. Ocov adopd tnv uvlomoinon, To TEPUATIKO Xpnoth
amoteAsltal and To UALKO Kal TOo AOYLOULKO Tou SLKTUOU Kol TO AOYLOULKO edappoywv. To
AOYLOULKO KOl TO UALKO TOU SLKTUOU TIOPEXOUV AELTOUPYLEC KOl LLNXOVLIOMOUC, VLo va oTelAouv
mAnpodopieg otn owaotr pHopdr, XPNOLLOTIOLWVTAE CWOTA TIPWTOKOAA o€ éval KaTAAANAO
onueio mpooBacng tou Oiktvou (access point). MrmopouUv emiong va AapBdavouv
nAnpodopieg amod to onueio mpocBacnc pe Tov (6Lo TpaoTo.

To UAKO TOUu OLKTUOU TIOPEXEL WETASO0N TOU OMUATOG KAVOVTOG OTOTEAECUATIKE Kal
QmodoTIKN XpRon Twv MOpwV Tou gUpouc wvng Kol Twv texvoloylwv petadoong. OQuaolka,
pla padlolevén xpnoLuoToLeiTal yla va SLIEUKOAUVEL TNV KLVNTIKOTNTO TWV TEPUATIKWY TWV
xpnotwv mou oxetilovtol pe TG ouvdécoelg mpooPacng (access links), evw uvPnAng
XWPNTIKOTNTAG OTTLKEC (VEC XpnoLpomolouvTal yla TiG cuvdéoelg koppoU (backbone). Adyw
tou meplBarlovtog Sadoong xpnolgomolovvral padloleléelg oto Sopudoplkd cloTHUO
petafl g I'ne kat Sopudoplkwv TUNUATWY. vetal emiong €épguva yla tTn olvdeon petall
S50pUdPOPWV LE TN XPON OTITLKWV ETULKOLVWVLWV.

Me tnv nipdodo tn¢ Yndrakng enefepyaoiag onpatog (DSP), ol mapadoolaKEG UAOTIOLACELS
Tou UAkoU avtikaBiotavtal 6Ao Kal MePLOcOTEPO MO TO AOYLOULKO, yla va auénBel n
gueliia tn¢ avadiapopdwaong (reconfiguration) kot wg ek Toutou, va eméABeL peiwon tou
KOoTouG. Katd ouvémela, n avaloyia tg ulomoinong os Aoylopikd yivetal OAo kot
TEPLOOOTEPN KAl OAO Kal AlyOTEPO OTO UAWKO. TMOAAEC UAOTOLROEL UAKOU TpwTa
UAOTIOLOUVTAL KOL TIPOCOLOLWVOVTAL O AOYLOULKO, OV KoL TO UALKO gival To Bepéllo Tng kabe
uAomoinong ouotiuotog. lNa moapadelypa, ta mapadootakd TnAedwvikd Siktua eivot
Kupilwg og UAKO (hardware), evw ta cUyxpova tnAsdwvikd diktua, ta SiKTua UTTOAOYLOTWY,
Twv £Eunvwyv TNAsdwvwyv Kot ta diktua Sedopévwy Kal To Aladiktuo eivol Kuplwg otov
TOUEQ TOU AOYLopLKOU (software).

Ynnpeoieg Awtuou (services). OL UES «kat GES mapéxouv umnpeole¢ Siktoou. e
napadoolaka Siktua, oL UMNPecleC aUTEC Katatdocoovtal os SU0 Katnyopiec: tnAe-
umnpeclwv (teleservices) kal untnpectwv koulotr (bearer services). OL tnAe-unnpeoieg sivat
vPnAoU emuméSou UTNPECLEC TTOU UMOPOUV VA XPNOLUOTIOLNBoUV GUECA OO TOUC XPNOTEG,
onwg tNAédwvo, dag, Bivteo, dedopévwy, e-mail kot untnpeoieg web. OL uTnpeaoieg KopLoTN
elval yapnAotepou emMESOU UMNPECIEC TOU TMapPEXovtal amo Ta Oiktua ywa va
UTIOOTNPLEOUV TIG TNAE-UTINPEGIEG.

Edappoyég (applications). Ou sdapuoyég sival ocuvbuaopol amd pila | mepLocoOTEPES
unnpeoieg Siktvou. Na mopdadelypa, n tnAe-skmaideuvon Kot ot epapUOYEG THAEIATPLKAG
Baoilovtal oe cuvduaopoUg urthpeotwv Gwvng, Bivieo kat Sedopévwy. OL cuvduaopol Twv
otolxelwv dwvng, Bivteo kot Sedopévwyv ovopdlovtol EMIONG KoL UTINPECLEG TTOAUUECWVY
(multimedia services). Oplopévecg edapUoyEG UMOPEL va XpnotponotnBolv e TIG UTINPEGLEG
SIKTUoU yLa tn dnuoupyia véwv edapuoywy.
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Opoloyia kot AKpWVULAL

Access method M£Bobog mpoomnélaong
Access Point, AP AcUpuarto Inpueio NpdcPBaong
Accounting Kdéotog/kootoAoynon

Accounting Management A Billing
Management

Awaxeiplon kdotoug

Acknowledged connectionless
service

Yrninpeoia pe eniBepaiwon APng xwplic ocvvdeon

Acknowledgment

(Ap1Buog) EmBepaiwon(g)

Address Resolution Protocol, ARP

MpwtdkoAAo Avaluaonc SteuBlvoswv

Ad-Hoc Wireless Networks

AcUpuato SIKTUO AUTOOPYAVWHEVO 1) KaT'
amnaitnon

Advanced Encryption Algorithm,
AES

AAYOPLOLOG CUUUETPLKAG KpuTtToypAdnong

Agent AVTUTpOOWIOG

Alarm Juvayepuog

Anycast Mn amoKAELOTLKN Slavoun
Application layer Entinebo Epappoyng

ARP Reply Anavtnon ARP

ARP request Epwtnua ARP

Asset Moépog/Ayabo

Association Process

Awadikaoia cUoXETIOUOU

Asynchronous Transfer Mode, ATM

Acuyyxpovocg Tpomog Metadopdg (dedopévwy)

Attack

EniBeon

Attenuation/insertion loss

E€aocBévnon

Audio/Video On Demand

Ewkovo/Hyoc katd mapayyelio

Authentication

AuBevtikomoinon/miotonoinon TautotNTOC

Automatic configuration

Autopotn pubuion

Auto-Negotiation

Autopoartn dlampayudteuon

Autonomous Systems, AS

AutoOvoua cuoThuaTa

Backbone AlKTUO KOpUOU
Bandwidth EUpog Lwvng
Base station 2tabuog Baong
Baseband Baowkn Zwvn

Basic Rate Access, BRA

MpooBaocn Bactkol pubuou

Bits per second, Bps

Wnoia avd SeutepdAento

Bitwise Wndio nmpog Ynodio
Bridging repvpwon
Broadband/Wide band Eupsia {wvn

Broadcast Exrounn

Broadcast domain Medio ekmopmnng

Buffers Evtapleutég

Bus KavaAy, aptnpia, dtddpopog

Carrier Sense Multiple Access with
Collision Detection, CSMA/CD

MoAAarAn Mpoomnélaon pe Akpoaon Qépovtog Kot

Avixveuon 2uykpoUoewv

Cell

KuéAn n kudelida

Certificates Authorities, CA

Apx£c motomnoinong
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Channel Service Unit/Data Service
Unit, CSU/DSU

Movada e€umnpétnong kavailou/dedopévwv

Chat JuvouAia paypatikol xpovou oto Atadiktuo pe
™V Hopdn Kelpwévou

Checksum ABpolopa EAéyyou

Chiphertext Kpumntoypdadnua

Client MeAatng

Client-server (Movtélo) mehdtn-e€unnpetnTn

Collision JUyKpouon

Collision avoidance

Amnoduyn olykpouong

Collision detection

Avixveuon olUykpouaong

Collision domain

(Eviaio) medio ouykpoloewv

Combiners

MELKTEG

Common Management Information
Protocol, CMIP

MpwtdkoAAo Kowvng Alaxeiplong Atktiou

Common Management Information
Services, CMIS

Yrninpeoieg Kowvng Ataxeiplong Atktou

Confidentiality

EumioteuTIKOTNTA

Configuration

Mapauetpornoinon

Configuration management, CM

Alaxeiplon mapapetponoinong

Connection oriented

MpooavatoAlouévo og cUvdean

Connection oriented service

Yninpeoia pe cuvdeon

Connectionless

Yrninpeoia xwpig cuvEean, aoUVEECULKOC

Connector Juvdetnpag

Constant Bit Rate, CBR 21aBepog pubuog Suadikwv Pndlwv

Cracker Kpdakep, dtopo to omoio mpoomnabel, xwpig
gfouolob0TnoN, va amoktnosL mpocBacn oe
(umoAoylotikd) cuothuata f diktua.

Cross talk Napadiadwvia

Crossover cable

AKPOSEKTEC EKTTOUTNG TNG LLOG LEPLAG 0dNnyouvTaLl

oToug akpodékteg APng TG AAANg

Cryptography Kpuntoypadia

Data frame MAaiolo dedopévwv

Data Link layer Eninedo Zevéng n) Zuvdeong Aedopévwy
Datagram Makéto mpwtokoAou IP

Datasheet DUMO SeSopévwy (R XOPAKTNPLOTIKWY)
Delay KaBuotépnon

Desktop Conferencing Awdoken ano ypadeio oc ypadeio
Destination Mpooplouog

Dictionary Attack

EmBéoelg pe Ae€ikd

Differentiated Services Code Point,
DSCP

JUvoAo SLadpopomoLlnNUEVWV UTINPECLWV

Digital Subscriber Line Access
Multiplexer, DSLAM

MoAUTIAEKTNG/ATOTIOAUTIAEKTNG TWV PNPLaKwv

OUVEPOUNTIKWY Ypapwy DSL

Digital Subscriber Line, DSL

Wnolakn TuvSpountikn Fpapun

Distance Vector Algorithm

ANyOp1Buo¢ Alavuopoatog Alootaong

Domain

Meploxn

Domain Name System - DNS

Yrninpeoia Ovopdtwv Meploywv

Don't Fragment, DF

Inuala anayopeuong Slaomaong

Downstream

Metadoon Twv Se50UEVWVY TTPOC TA KATW
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Drivers

0Odényol cuokevwv

Dynamic configuration

Auvvapikny puBuLon/mapapetpomnoinon

Discrete MultiTone, DMT

Aapopdwaon Alakpieig MoAutoviag

Dynamic Host Configuration
Protocol, DHCP

MpwtdkoAAo Auvaplkic anodoong pubuicswv
YrioAoylotwv/Sektwv

Earth stations

Emiyelol otaBbpuol

Echo Cancellation

KataotoAr nxoug

ElectroMagnetic Compatibility —
EMC

HAektpopayvntikn cuppatotnta

Electronic Data Interchange. EDI

HAektpovikn Avtal\ayr AsSopévwy

Encapsulation

EvBuldkwon

European Computer Manufacturing
Association, ECMA

Eupwnaiki Evwon Kataokeuaotwy YMoAoyLoTwY

Extented Unique Identifier

EKTETOUEVO HOVASIKO OVAYVWPLOTLKO

Exterior Gateway Protocol, EGP

E€wtepikd NpwtokoAlo MUANG

Fault

Ipaipa

Fiber/Fiber optic

ontikn va

File Transfer Protocol, FTP

MpwtokoAAo petadopdg apxeiwv

Firewall Teilxog npootaciag

Flag Inuaia EAéyxou

Four-part dotted decimal notation Aekadikn onueloypadia pe teleieg
Fragment Offset IXETIKNA O¢éon TUAMOTOG
Fragmentation Katdtunon, didomnaon

Frame MAaiolo

Frame Check Sequence, FCS

AkolouBia eAéyyxou mAailciou

Frequency Band

Zwvn ZUXVOTHTWV

Frequency Division Multiplexing,
FDM

MoAumAeia Slaipeong cuyvotnTag

FTP

MpwtokoAAo petadopdg apxeiwv

Full duplex

NANpw¢ apdidpopun (emkowvwvia)

Gateway Earth Station, GES

Emtiyelog ota®uog moAng

Hacker

Xakep, e€wteplkog eloBoAag, atopo pe Babutepn
YVWaon TNG E0WTEPLKAG AELTOUpYLOG CUGTNHATWY,
UTIOAOYLOTWV Kal SIKTUWV.

Hacking MNapdavopn npocBaocn, UPog MPOYPAUUATIOHNOU

Hacktivist ATOLLO TTOU XPNOLLOTIOLEL AVOTPETITLKA UTTIOAOYLOTEC
Kal Siktoa yla tnv mpowbnaon Kupiwg LbeooyLwv.

Half duplex Hutapdidpoun

Hash Function Juvdaptnon Keppatiopou

Header Erukedaliba

Header Checksum ABpolopa EAéyxou tng Ermuikedalidag

Home Page Apxkn oeAiba

Hop ANpa (petaél dpopoloyntwv)

Host YmoAoylotig/SEKTng

Host ID - suffix AvayvwpLoTLKO UTtoAOYLOoTH 0TO SiKTUO

Hub AlavopEag

Hypermedia Ynepuéoa

Hypertext Ynepkeipevo

Hypertext Markup Language, HTML

Mwooa Znpavong YepKeLUEVOU

HyperText Transfer Protocol, HTTP

MpwtokoAAo petadopdg YepKelUEVoU
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Identification Avayvwplon
In-door unit, IDU Eocwteplkn povada
Infrastructure Yrodoun

Infrastructure Wireless Networks

AcUppuata Siktua utodoung

Institute of Electrical and Electronic
Engineers, IEEE

Ivotitouto HAektpoAdywv Kot HAEKTPOVIKWY
MnxaviKwy

Integrated Services Digital Network,
ISDN

Wndako Aiktuo OAokAnpwHEVWY YITNPeoLWY

Integrity Akepalotnta
Interface Aemadn, Stacuvdeon
Interference MapepBoin

Interior Gateway Protocols, IGP

Eowtepikd MpwtokoMa MUANG

International Organization for
Standardization, ISO

AeBvric Opyaviopog Tumonoinong

Internet

Awadiktuo

Internet Control Message Protocol,
ICMP

MPpWTOKOAAO pUNVUHATWY eAéyyou SladikTuou

Internet Engineering Task Force,
IETF

Taktikr) Abvapn Mnxoavikwv Atadiktuou

Internet Group Management
Protocol, IGMP

MpwtokoAAo Slaxeiplong opadwv Stadiktiou

Internet Header Length, IHL

Mnkog emikedaAidag makétou IP

Internet Protocol, IP

MpwtdkoAo Aladiktuou

Internet Service Provider, ISP

Dopéag mapoxng unnpeoLwy AladSLkTtuou

Inter-Process Communication - IPC

Erkowvwvia Stepyootwv

Intrusion Detection and Prevention
System, IDPS

JUoTnUa EVTOTILOUOU Kal TPOAnY NG eLoBOANG

Intrusion Detection System, IDS

UOTNUA EVTOTILOUOU ELOBOAEWV

Layers Itpwpata 1 Enineda

Lease MicBwon

Link Juvbeon n Levén

Link budget MpoUmoAoylopog Levéng

Link State Algorithm AAyopLBuo¢ Katdotaong ZUvdeong
Load ®oprtio (ypapung)

Local Area Network, LAN

Tormko 8iktuo

Local Internet Registry, LIR

Torikol kataxwpnteg Aladiktiou

Log

HuepoAoylo kataypadng

Logical Link Control

Entinedo 1 unoeninmedo AoyikoU EAEyxoU TG
Zeugng

Logical Link Control, LLC

Yrnoeninedo EAEyxou Aoylkng ZUveang

Log-in Awadikaotia etoddou

Login name Ovoua xprotn

Loopback Enavatpodododtnon, Avatpododotnon
MAC Address AtevBuvon vAkoU i duoikn dtevBuvon
Mail Server AtakopLoThG nAekTpovikol taxudpopeiou

Management Information Base,
MIB

Baon NAnpodoplwv Alaxeiptong

Manager Server

Awaxetlplotnc Atktoou

Manual configuration

Mn autopatn (xelpokivntn) pubuion

Margin

MeplBwplo
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Maximum Transmission Unit, MTU

Méyloto pnkog Sedopévwy Tou mAatciou (Lovadag

EKTIOUTTIAG)

Media Access Control, MAC

Eninedo 1| unoeninedo EAéyxou MNpdoPaong oto
Méoo

Medium Dependent Interface, MDI

Alemodr e€aptwevn amnod to HEco

Mesh

MAéyua

Message Digest

Zuvoyn Mnvopartog

Metric MEeTpLKO/ TLUN HETPNONG
Metropolitan Area Network, MAN MntpormoAttiko Siktuo
Mini layer Yroeminedo

More Fragments, MF

Inuaia Umopéng mMepLoCOTEPWY TUNUATWY

Multi level duobinary AM/FSK

MoAvemninedn duthoduadikn Stopdpdwaon kotd
TAATOC Kal cuxvotnTa

Multicast domain Medio moAudLavoung
Multiplexing MoAumAs€ia
Multipoint-to-multipoint, MP2MP Ynueia mpoc onueia

Multistation Access Unit, MSAU

Movadec MpodoPaong MoAlamAwy Itabuwv

Name resolution

AvaAuon ovouaTog

Name resolve

AvaAuon ovouaTog

Narrowband Ztevng Lwvng
National Internet Registry, NIR EBvikol kataxwpntég Aladiktuou
Net ID — prefix AvayvwpLoTLKO SIKTUou

Network Access layer/Link layer

Entinedo NpooBaong (Alemadng) Aiktiou

Network Address Translation, NAT

Metadpaon SteuBlvoewy Siktuou

Network Attached Storage, NAS

Awktuako HEoo anoBnkeuong

Network Control Protocol, NCP

MpwtokoAAo EAéyxou AktUou

Network File Systems, NFS

AKTUOKA cuoTAaTa apxeiwy

Network Interface Controller, NIC

Mpoocoappoysag/eAeyktrg/kapto Siktuou

Network layer

Entiriedo Alktuou

Network loop

Bpoyyxog Siktuou

Network Management System,
NMS

Juotnua Ataxeiplong Atktoou

Network Nodes Interface, NNI

Atemadr KOUPwv Tou SiKTUoU

Network, Computer

AlKTUO UTTOAOYLOTWV

NMS Platforms

MAatdOpHUeG GUAAOYNC KOl EAEYXOU SIKTUAKWY
SeSopévwv

Node

KoupBog

Non repudiation

Mn dpvnon TautotnTag

Non-switched networks

Alktua Ywplg petaywyn

Object Identifier, OID

Tautomnoinon Avtikelpuévou

Octets/ bytes

Oktadeg

Open Shortest Path First, OSPF

MpwtdkoAAo Bpaxutepou Movomnatiou

Open Systems Interconnection, OSI

AlacUvSeaon AVOLKTWY ZUCTNUATWY

Optical Network Termination, ONT

JUOKEUN TEPUATLOUOU TOU OMTLKOU SIKTUOU

Optical Network Unit, ONU

Movado. ontikoU Stktuou

OUI - Organizational Unique
Identifier

Movadikn Tauvtotnta Opyavicpou

outdoor-unit, ODU

E€wtepikn povada

Padding

JUpIANpWUA

Password

JuvOnuatikd
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Payload QdéApa Sedopéva xprotn, wdéALpo doptio
Performance Enidoon

Performance Management Awaxeiplon Emibooswv f Alaxeipion
Capacity Management Xwpntikotntag

Permanent Virtual Circuit, PVC

MOovLHo vonTto KavaAt

Phase coherent FSK

Aapodpdwaon cuxvotntag clpudwvng daong

Phase continuous FSK

Alapopdwaon cuxvotnTog cuvexoucg paong

Phishing

MNapamAavntiki aAAnAoypadia

Physical layer

Duowko Entinedo

Point to multipoint, P2MP Ynueio mpog onueia

Point to Point Protocol, PPP MpwtdkoAAo 2Uvdeonc Znueiov mpog Inueio
Point to point, P2P Ynueio mpog onpeio

Port Oupa

Port scan Zapwon Bupwv emikovwviag

Post Office Protocol 3, POP3

MpwtokoAAo Taxudpoukou ypadeiou

Preamble

Mpooiulo

Presentation layer

Entinedo Napouciaong

Primary Rate Access — PRA

MNpdéoBacn mpwtelovtog pubuoul

Protocol Data Unit

Movada mAnpodopiag mpwtokoAAou

Protocol, Network

MpwtokoAAo emikovwviog 1 MpwtokoAAo Siktuou

Public key

Anuooto kAeldi

Public Switched Telephone
Network, PSTN

Anuooto TnAepwvikd Aiktuo Metaywync, Anpoacto
EmttAeyopevo Tnhedwviko Aiktuo

Purge frame

MAaiolo kaBaplopou

Quality of service, QoS

MowotnTa UTnpeoiog

Query Epwtnuo
Receiver Sensitivity EvaloBnoia déktn
Reconfiguration Avadlapopdpwon

Reference Model

Movtélo avadopag

Regional Internet Registry, RIR

MNepidepelakol kataywpnteg Aladiktuou

Relaying

Avapetadoon

Repeater

EnavaAnmng

Request For Comments, RFC

‘Eyypada tou IETF (Internet Engineering Task

Force) mou neplypadouv/npoteivouv pebodoug
Ko CUMTTEPLPOPEG

Resolver

AvaAutng

Return Loss

ATtwAELEG eTILOTPODAC

Reverse Address Resolution
Protocol, RARP

MpwtdkoAAo avtiotpodnc avaiuong dteuBuvoewv

RF Output Power

loxug padloouyvotntag e€6dou (tou mopmou)

Root Pita

Round Trip Time Xpovog mAnpoug nepldpopag
Router Apopoioyntng

Routing ApopoAdynon

Routing Information Protocol, RIP

MpwtdkoAAo MAnpodopiag ApopoAoynong

SAPs - Service Access Points

Inueia MpooBaong yia EEuntnpétnon

Satellite communication payload

YUotnua §o0pudopLKAC ETMLKOLVWVIOG

system
Satellite terminal Aopudoplkd TEPUATLKO
Secret key MuoTtikd KAeldi
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Security

Aodaiela

Security Management

Awaxeiplon achdielog

Security policy

MoAwtikn aodaleiog

Segment Tunua
Sequence Number AplOuOG Ze1pdg
Server E€umnpetnTn¢ N ALKKOWLOTAC

Server clustering

Yuotolyieg EEunnpetntwv/SLaKOULOTWV

Session Initiation Protocol, SIP

MpwtdkoAAo évapéng cuvodou

Session layer

Entinedo Tuvodou

Shared medium

AwapolpalOpevo HEco

Shut down

Tepuatiopog Asttoupyiag

Signal to Noise Ratio, S/N rj SNR

AOyo¢ Zrpatog pog O@6pufo

Simple Mail Transfer Protocol,
SMTP

MpwTtokoAAo peTadOPAS AMAWY LNVUUATWY

Simple Network Management

MpwtokoAAo AmANG Alaxeiplong Aktuou

Protocol, SNMP

Site TonoBeoia

Social Engineering Kowwvik Mnxovikn

Sockets YnoSoyx£g ) mpileg

Source Mnyn N NpoéAeuon

Spam ATIOOTOAR AOXETWV 1) LN OTOSEKTWV UNVUUATWY
oto Aladiktuo og peyalo aplBuo xpnotwv

Splitter AloXwpLoTng

Spoofing MAootonpoowria 1 petapudieon

Star Actépag

Start — frame — sequence

AkolouBia (Pndiwv) évapéng mhatoiou

Storage Area Network, SAN

AwKTuaKn TtEPLOXN amoBbnkeuong

Straight through cable

Avtilotolyia akpoSektwv eival “éva mpog eva”
HETAEL Twv Suo AKpwV

Streams Pogg

Subdomain Yromneploxn

Subnet Yrnodiktuo

Switch MetaywyEéog

Switched Virtual Circuit, SVC EmttAeyopevo vonto Kavail
Switching Metaywyn

Symmetric key

JUMUETPLKO KAELSL

Synchronous Transfer Mode, STM

JUyxpovog Tpomog Metadopdg

TELNET

ATIOLLOKPUGLEVN OUVEEDN TEPUATLKOU
(mpwtokoAAO)

Terminal Adaptor, TA

TEPUATIKOG TIPOCAPLOYEQC

Terrestrial network

Emiyelo Siktuo

Threat Anel\n

Throughput Awakivnon

Time To Live, TTL (Medio) Xpbévog Zwng
Token Koumowvt

Token Bus Aptnpia pe Koumovt
Token passing Mépaopa Koumoviol
Token Ring AakTUALOG pe Koumovt
Topology, Network TomoAoyia Siktuou
Trailer Oupa
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Transceiver

Moumodéktng

Transmission Control Protocol, TCP

MpwtokoAAo eAéyxou petadoong

Transport Layer

Eninedo Metadopdg

Transport Layer Security, TLS

Aoddlela tou eninedou petadopag

Trap

MNayida

Trivial File Transfer Protocol, TFTP

ATAG TPWTOKOANO peTadopdg apxeiwv

Unacknowledged connectionless
service

Yrninpeoia xwpic emPefaiwon kal xwpig cuvdeon

Unicast AmokAelotikn Stavoun

Unmanned artificial satellite Mn enoavépwuévog texvnToc Sopudopog
Upgrade AvaBabuion

Uplink Emiyeloc otaBuoc

Upstream Metadoon 6e50UEVWY TPOG TA TTAVW

User Datagram Protocol, UDP

MPpwTtOKoAAO AUTOSUVOLWY TTOKETWVY XPHOTN

User Earth Station, UES Emtiyelog otaBuog xpnotn
User Network Interface, UNI Aemadn xpriotn Siktuou
User terminal TepUaTIKO XproTn
Validity Eykupotnta

Vandal Bavéalog

Variable Bit Rate, VBR

MetafAntog pubuocg duadikwv Pndlwv

Variable Length Subnet Masking,
VLSM

MetaBANTO HAKOG LAOKWVY UTIOSIKTUWGONG

Version ‘EkSoon
Video Conferencing TnAedldoken
Videophone EltkovotnAédwvo

Virtual LAN, VLAN

Elkoviko ) vonTo ToTuko Siktuo

Voice over Internet Protocol, VolP

TnAedwvikn emkovwvia LECW SIKTUWV
Sebopévwv

Vulnerability

Aduvapia

Wavelength Division Multiplexing,
WDM

MoAumAs€ia pPRKoug KUUATOG

Web browser QuMhopetpntrig/mionyog
Web server AlaKOpLOTAG/EEUTINPETNTHG TOU TIOYKOGHLOU LOTOU
Web Site lototonog

Wide Area Networks, WAN

Alktua gupeiag ePLOXNG

Wireless Local Area Network, WLAN

AcUppuarto torikd Siktuo

Workstation

TEPUATLKO 1) TPOCWTTILKOG UTIOAOYLOTAG 1 OTABUOG
gpyaoiog

World Wide Web, WEB

MaykoouLog lotog

Worm

ZKOUARKL
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